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In  thjb  Senate  of  the  United  States, 

March  3,  1879. 

The  following  resolution  waa  agreed  to  by  the  Senate  February  27,  1879,  and  con- 
curred in  by  the  House  of  Representatives  March  3,  1879 : 

Ee8olved  by  the  Senate  (the  House  of  Representatives  concurring)^  That  there  be  printed 
three  hundred  thousand  copies  of  the  Report  of  the  Commissioner  of  Apiculture  for 
1878 ;  two  hundred  and  twenty-four  thousand  copies  for  the  use  of  the  liouse  of  Rep- 
resentatives, fifty-six  thousand  copies  for  the  use  of  the  Senate,  and  twenty  thousand 
copies  for  the  usq  of  the  Department  of  Agriculture. 
Attest: 

GEO.  C.  GORHAM, 

Secretary. 
2 


387270 
'29 


( 


/ 

I 


/ 


CONTENTS. 


«f  tkft  CommiBfiioner 5 

torqwftaof  headBof  diviaioiis,  by  Comxttisskmcar 91 

of  tlie  Cbemist ., t6 

,9i  the  Botanist  and  Chemist 197 

mtoi  the  Superintendent  of  Gardens  and  Grounds.' IM 

i  the  Sntotnologist , 207 

[»«if  the  Statistician 257 

f  the  ezaminers  investigating  diseases  of  swine 821 


445 

^-^rusoltore  and  Soils  of  California 47f 

-  rk 507 

pi^of  the  Western  States  and  Territories 515 

*  Tree 550 

L  1  of  the  Kettle  in  Gennany 560 

— -•. 565 

Mt  I  best  snited  for  llstoring  Seeds &72 

>  -aa  PreserratiTe  of  Batter 576 

l-Jhrnit  Trade 67« 


LIST  OF  ILLUSTRATIONS. 

XBPOBT  OF  BOTANIST  AJSCD  CHEMIST  ON  GSASSB8  AND  FOBAGE  PLANTS. 

Page. 

t      I.  Panieun  Texaniun 15g 

U.  Panicom  Crasgalli 160 

TTT   Paoicnm  sangoinale 100 

TV.  Pa&icnm  Tirgatum 162 

Y.  Cynodoa  dactylon 164 

TL  Elensine  Indica 160 

VIL  Tripsacom  dactyloides 160 

Sorghnm  halapenae • 160 

QL  Sorghum  nutans 160 

X.  Bromos  nnioloides 170 

Andropogon  sooparius 170 

Andropogon  farcatus 170 

Hierocliloa  boroalis 172 

Sporobolus  Indicas 172 

Agrostis  exarata 174 

Poaserotina I74 

Poapratensis 174 

n.  Tricuspis  sealeroidea 176 

Paspalum  lieve 176 

Hohlcnbergia  diffusa 176 

Leptocliloa  marconata 178 

I-  S'^taria  Aetosa 178 

,  Uniolalatifolia 178 

l^iMipeUeza  etriftta 180 

^ardsonia  Rcabra 182 

3 


LIST   OF   ILLUSTRATIONS. 


REPORT  OP  SUPERTNTENDENT  OF  GARDENS  AND  GROUNDS. 

Pag©. 
Plate  I.  Liberian  Coffee  Plant 194 

Plat©         II.  Arabian  Coffee  Plant 194 

Plate  in-IT.  Exterior  and  interior  view  of  orange  house ^ 206 

REPORT  OF  ENTOMOLOGIST. 

Plateilto  Vn  inclasive 256 

INVESTIGATION  OP  SWINE  PLAGUE. 

Flat*  I.  Right  long  (half-size)  of  experimental  pig,  No.  Yn 338 

Plate         n.  Enlarged  section  of  right  long  of  same  pig 340 

Plate        m.  Ulcerous  tumors  on  mucoos  membrane  of  intestines 342 

Plate        rv.  The  same,  protjecting  above  surface 844 

Plate  V.  The  same,  showing  concavity  in  center 346 

Plate        VL  The  same,  showing  different  view 343 

Plate      VIL  The  same,  showing  different  view 350 

Plate     YUL  Ulcerous  tumors  on  mucous  membrane  of  the  stomach 352 

Chart,  illustrating  microscopical  investigations 362 

Plate        CC  Fig.  1.  Microscopic  section  through  skin  and  slough.    Fig.  2.  Microscopic  section 

of  skin  in  purple  spot 370 

Plate         X  Microscopic  section  showing  exudation  in  the  cecal  mucous  membrane  beneath 

an  ulcer 382 

Microscopic  section  through  skin,  showing  hair  foUide  containing  effused  blood. 

The  bristle  was  detached  in  mounting 382 

Plate       XL  Microscopic  section  of  lung  with  exudate  filling  the  air-cells,  and  thickening  the 

alveolar  walls 382 

Microscopic  section  of  congested  gut,  showing  vilU  with  excess  of  granular  matter, 

stained  in  hematoxylon.    Detached  round  cells 382 

Plate      ^rn.  Microscopic  section  of  lung,  showing  thickened  walls  of  air-cells ;  blocked  vessels  j 

exudate  into  cell- walls,  and  a  few  of  the  cells 882 

Microscopic  section  from  ear,  showing  cartilage  and  skin  with  broken  surfjace,  and 

crust-entangling  bristles 882 

Plate    Aiii.  Forms  assumed  in  rapid  succession  by  bacterium ;  also  bead  and  tail  of  lung  worm .     372 

Plate     XJy.  Ova,  hooks,  and  head  and  tail  of  lung  worms 374 

Plate  XY.  Fig.  1.  Microsoopio  section  of  diseased  liver.  Fig.  2.  Microscopic  section  of  lung 
in  catarrhal  pneumonia.    Fig.  3.  Microscopic  section  of  intestine  in  * '  hog-cholera, ' ' 

showing  healthy  condition 424 

Plate  I.  Fig.  L  Development  of  glanders-ceUs  of  connective-tissue  corpuscles  in  the  mu- 

cous membrane  of  the  septum.    Fig.  IL  Microscopic  cut  fh)m  gray-yellowish 
glanders.    Fig.  TIT.  Development  of  glanders-ceUs  of  epithelium  elements  in  the 

pnlmonal  nodules 444 

Plate  n.  Fig.  IV.  Lower  end  of  the  septum  with  glanders-nodules  and  ulcers  (natural  size). 
Fig.  V.  Transversal  cuts  through  the  gray  nodules  in  the  mucous  membrane  of 
the  septum  (natunJ  size).  Fig.  VL  Piece  of  the  lower  border  of  a  lung,  cut 
surface  (natural  size).  Fig.  VIL  Also  a  piece  of  the  lower  border  of  a  lung,  cut 
surface  (natural  size) 444 

FORESTRY  OP  THE  WESTERN  STATES  AND  TERRITORTBS. 

Skeleton  map  of  the  Indian  Territory 550 

Skeleton  map  of  the  Department  of  Dakota 55O 


REPORT 

OF  THS 

COMMISSIONER  OF  AGRICULTURE. 


Department  op  Ageicultuee, 

Washington,  B,  C,  November  15, 1878. 
2b  the  President  : 

BsR :  Again  for  the  fourth  consecutive  year  the  earth  has  rewarded 
tiie  ton  of  our  husbandmen  by  a  bountiful  yield  of  nearly  all  of  the  diver- 
sified objects  of  our  agriculture,  and  we  have  abundant  reason  for  grate- 
tal  acknowledgment  to  the  bounteous  Giver  of  aU  good  things.    A  con- 
of  the  condition  of  our  people  with  a  portion  of  the  inhabitants  of 
gn      Chinese  Empire,  where  hundreds  of  thousands  have  perished 
»ly  because  of  the  failure,  in  certain  sections,  of  the  rice  crop,  on 
5h  alone  they  depended  for  subsistence,  enforces  most  emphatically 
wisdom  of  insisting  upon  a  diversity  of  agricultural  products.    The 
ment  of  Agriculture  has  for  one  of  its  leading  objects  the  intro- 
lon  of  all  the  productions  of  the  earth  that  can  be  grown  in  any  part 
p  country,  and  to  encourage  by  every  means  that  diversity  of  pro- 
on  which  is  at  once  the  safety  and  the  wealth  of  the  nation. 
in  the  endeavor  to  faithfully  execute  my  duties  as  Commissioner  of 
lulture  my  efforts  have  been  ably  seconded  by  the  heads  of  divisions, 
[y     id  employes  of  the  department  during  the  past  year.    The  work 
jd  to  them  all  has  been  faithfully  and  diligently  performed,  and 
wiU  result  in  valuable  and  permanent  benefit  to  the  whole 

ry- 

^       work  of  the  Chemical  Division  of  the  Department  of  Agriculture 

Dig  the  year  may  be  summarized  as  follows : 
L  Examination  of  minerals,  including  calcareous  and  phosphate 

,  rock  phosphate,  &c.,  (81  in  number). 

Analyses  of  mineral,  spring,  and  well  water  (10  in  number). 
,  Analyses  of  soils  (4  in.  number). 

Analyses  of  sugar-beets  (45  specimens). 

Analyses  of  cane,  maize,  and  sorghum  sugars  (8  samples). 

Analysis  of  beet  sirup. 

Analysis  of  sorghum  sirup. 

Analysis  of  brewers'  grain,  to  ascertain  the  food  value  thereof. 

Analyses  of  fertilizers,  superphosphates,  &c.  (4  samples). 

amination  of  plants  for  narcotic  poisons  or  other  alkaloids  (5 
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11.  Examination  of  deposit  in  spring  water. 

12.  Examination  of  peat,  to  detennine  its  value  as  a  fertilizer,  and  as 
a  source  of  ijaraffine  or  oils. 

13.  Examination  of  cream  puffs,  for  mineral  or  vegetable  poisons,  for 
the  Boaixl  of  Healtli  of  District  of  Columbia. 

14.  Examination  of  adulterated  tea,  for  Board  of  Health  of  District  of 
Columbia. 

15.  Examination  of  Bologna  sausage,  for  mineral  and  organic  poisons, 
for  the  Board  of  Health  of  District  of  Columbia. 

16.  Examination  of  the  "Nuisance,"  for  the  Health  Officer  of  District 
of  Columbia. 

17.  Examination  of  postal  cards,  for  the  Post-Office  Department. 

18.  Examination  of  canceled  postage-stamps. 

19.  Analyses  of  two  samples  of  oleomargarine,  for  committee  of  House 
of  Representatives. 

20.  Analyses  for  the  Treasury  Department,  including : 
a.  Fourteen  samples  of  Demerara  sugar. 

h.  A  sample  of  iron  rust. 

c.  Bottle  of  suspected  compound. 

21.  Examination  of  whisky  for  fusil  oils. 

22.  Examination  of  seed-pods  of  the  algarobo. 

23.  Examination  of  tannin  in  canaigre. 

24.  Examination  of  Youpon  for  theine. 

25.  Examination  of  oil  firom  tea  seed. 

26.  Examination  of  so-called  bombic  acid. 

27.  Analysis  of  covering  of  the  eggs  of  insects. 

28.  Analysis  of  ash  of  sorghum. 

29.  Analysis  of  three  samples  of  earth  from  niter  caves. 

30.  Analysis  of  three  samples  of  lime. 

31.  Analysis  of  baking-powders. 

32.  Examination  of  siliceous  diatoms. 

33.  Analysis  of  shell  of  egg  from  hen  dying  of  cholera. 

34.  Analysis  of  yam. 

35.  Analyses  of  proximate  constituents  and  of  the  ash  of  native  grasses, 
including — 

a.  Fifteen  from  Alabama. 
h.  Twelve  from  Texas. 

c.  Four  from  Georgia. 

d.  Three  from  Wisconsin. 

e.  Two  from  Illinois. 

/.  Two  from  Mississippi. 
g.  One  from  South  Carolina. 

36.  Experiments  in  preparation  of  tea  from  leaves  obtained  from— 
a.  Department  grounds. 

h.  North  Carolina  (4  lots). 
0.  South  Carolina  (4  lots). 
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d,  Georf^a  (2  lote). 

37.  Ejcperiments  in  the  manufacture  of  sugar  fi-om — 
0.  Sorgbum. 
b.  Maize. 
c  MiUet. 

d.  Teosinte  or  Euclilxena  luxurians. 

Among  the  minerals  that  have  been  analyzed  are  specimens  from 
nearly  every  section  of  the  country,  many  of  them  giving  evidence  of 
the  existence  of  valuable  mineral  dei>08its,  which  warrant  a  more  thor- 
QOgb  examination.  It  has  been  the  desire  of  this  department  to  assist, 
IB  &r  as  could  be  done  without  interference  with  our  regular  work,  in 
the  development  of  these  mineral  resources  of  the  country. 

The  examination  of  two  new  materials,  the  algarobo  and  the  canaigre, 
finr  tannin,  shows  the  existence  of  a  very  abundant  £;ource  of  this  im- 
port^it  material,  and  gives  reason  for  the  belief  that  the  latter  at  least 
may  soon  afford  a  cheap  supply  to  the  arts.  Thus  far  only  a  prelimi- 
nary examination  has  been  made,  but  the  investigation  is  being  continued, 
and  will,  it  is  hoped,  have  reached  definite  conclusions  before  the  publi- 
cation of  the  annual  Jlepoit,  of  which  tliis  mil  be  a  part.  The  impor- 
tance of  a  new  and  cheap  source  from  which  tannui  may  be  readily  ob- 
tained can  scarcely  be  overestimated,  and  the  most  diligent  prosecution 
of  this  search  in  various  directions  will  be  continued  until  success  is 
assored.  The  amount  of  barks  and  other  substances,  valued  for  their 
tannin,  reaches  many  millions  of  dollars  yearly,  and,  if  the  canaigre  root 
ftDBwers  our  expectations,  the  world's  supply  may  be  easily  grown  by 
cor  own  i)eople. 

Among  the  interesting  subjects  of  investigation  and  progress  which 
have  been  undertaken  by  tliis  department,  and  which  are  yet  incomplete, 
is  the  increase  of  our  production  of  sugar.  Failing  (as  yet)  in  obtaining 
a  new  variety  of  seed-cane  from  Tampico,  which  I  had  contracted  for  in 
aome  considerable  quantity,  I  was  gratified  to  re<;eive  fix)m  our  corre- 
qmid^rit  in  Japan  a  small  lot  of  the  best  varieties  grown  there,  and 
nlflOy  through  the  efforts  of  Dr.  T.  G.  Richardson,  of  the  State  University 
of  Louisiana,  a  small  quantity  fix>m  the  Sandwich  Islands,  to  whom,  like- 
I  am  indebted  for  some  22  varieties  of  seed-cane,  as  well  as  for 
plants  and  seeds  from  Brazil. 
It  is  too  early  as  yet  to  predict  the  results  of  these  various  trials,  but 
I  ety  of  cane  from  Jamaica,  called  the  "Salangore,"  is  apparently 
y  of  extensive  introduction  and  trial ;  and,  accordingly,  action  has 
taken  to  secure  a  moderate  amount  for  this  purpose.  Without  re- 
ting  in  any  degree  efforts  to  increase  sugar  production  by  encour- 
f  the  cultivation  of  the  troincal  cane  (with  that  end  ad\ising  the 
jeof  the  mechanical  from  the  agricultural  part  of  the  business,  and 
iblishment  of  the  central  factory  system),  and  also  by  obtaining 
t  ributing  the  best  sugar-beet  seed  to  be  had,  and  collecting  such 
\  production  of  sugar  from  beets  as  would  give  a  fair  state- 
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ment  of  the  present  and  prospective  condition  of  these  industries,  my 
attention  has  of  late  been  more  especially  given  to  the  question  of  pro- 
ducing large  supx)lies  of  sugar  from  sorghum  and  maize,  and  one  or  two 
other  sugar-yielding  plants. 

Satisfied  of  the  extraordinaiy  quaUties  of  a  variety  of  sorghum  called 
the  "Minnesota  Early  Amber,"  I  procured  as  much  of  the  pure,  well- 
cured  seed  as  possible,  and  distributed  the  same  in  every  Congressional 
district  in  the  United  States.  The  results  of  this  distribution  have 
been  uniformly  favorable,  and  the  variety  is  recognized  as  a  great  acqui- 
sition, yielding  everywhere  a  large  amount  of  rich  saccharine  juice, 
which,  under  proper  treatment,  gives  a  first-class  article  of  cane  sugar 
and  sirup,  the  yield  being  firom  120  to  260  gallons  of  heavy  sirup  to  the 
acre.  Mr.  Seth  Kenny,  of  Morristown,  Eice  County,  Minnesota,  who 
first  made  sugar  firom  "Early  Amber''  cane,  writes  that  he  has  made 
this  season,  for  himself  and  neighbors,  4,240  gallons  of  sirup,  of  which, 
at  the  time  of  writing,  he  had  sold  720  gallons  at  7  cents  per  gallon, 
and  13  barrels  of  which  were  grained  into  mush  sugar.  A  large  amount 
of  sugar  and  sirup  was  made  in  other  parts  of  Minnesota  during  the 
past  season  from  this  "  Early  Amber  "  cane,  and  much  excellent  sirup, 
with  some  sugar,  in  many  other  parts  of  the  country. 

Many  of  those  who  have  planted  this  sorghum  the  past  year  an- 
nounce their  intention  of  cultivating  an  increased  area  another  season, 
which  goes  to  show  that  the  crop  has  not  been  unprofitable. 

There  being  no  vacant  space  in  the  grounds  attached  to  the  Depart- 
ment of  Agriculture  suitable  for  the  purpose  of  conducting  experiments 
in  this  direction,  I  was  compelled  to  seek  the  aid  of  farmers  in  the  vicin- 
ity of  the  city,  and  it  was  with  some  difficulty  that  any  one  could  be 
found  in  the  neighborhood  of  Washington  who  would  consent  to  plant 
seed  of  the  "  Early  Amber''  cane,  a  crop  of  which  was  desired  for  experi- 
ments here.  Small  patches  were  finally  planted  on  three  farms,  but 
these  were  allowed  to  grow  without  thinning,  and  of  course  the  product 
was  in  no  sort  a  typical  one,  the  cane  used  in  our  experiments  (de- 
tails of  which  are  given  elsewhere)  being  only  large-sized  grass,  not 
exceeding  the  girth  of  a  man's  thumb,  rather  than  the  full-sized  stalk  to 
which  it  would  have  attained  under  moderately  favorable  cultivation ; 
and  yet,  despite  this  and  other  untoward  circumstances  attending  our 
experiment,  it  has  sufficed  to  demonstrate  the  fact — ^if,  indeed,  other 
demonstration  than  the  practical  results  as  to  sorghum  in  Minnesota 
and  elsewhere,  and  maize  in  Pennsylvania,  were  needed — ^that  there 
exists  in  these  two  plants  a  large  amount  of  sugar,  which  may  be  readily 
obtained,  and  that  the  aggregate  amount  possible  from  this  source 
would  be  praeticaUy  unlimited.  Indeed,  were  but  one  or  two  per  cent, 
of  our  present  com  crop  given  over  to  the  production  of  sugar  it  would 
readily  yield  an  amount  eRjual  to  the  entire  annual  importation  of  this 
important  product. 

The  experiments  thus  far  made  have  scarcely  been  sufficient  to  accu- 
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ntdy  determine  the  actual  cost  of  the  production  of  sugar  from  these 
sources,  but  they  have  sufficed  to  settle  the  question  of  its  production 
with  no  ftirther  care  than  is  required  in  making  good  butter  and  cheese. 

It  is  the  determination  of  the  department  that  these  important  ex- 
periments shall  be  prosecuted  to  the  end,  and  it  is  believed  that  the 
work  of  another  season  vnR  suffice  to  plaee  this  whole  matter  upon  a 
sound  practical  basis.  To  this  end,  it  would  appear  desirable  that  experi- 
ments be  made  upon  a  generous  scale  in  the  matter  of  different  varie- 
ties of  maize  and  sorghum,  different  modes  of  cultivation,  the  stage  of 
growth  at  which  the  production  of  sugar  is  at  its  maximum,  in  order 
tbat  with  no  further  delay  than  is  necessary  the  country  may  be  pre- 
pared with  aU  necessary  data  to  enter  intelligently  upon  this  new 
indostry,  which  promises  to  be  one  of  the  greatest  of  the  near  future. 

In  addition  to  the  experiments  made  with  maize  and  sorghum,  other 
allied  grasses  were  subjected  to  the  same  treatment.  A  few  seeds  of 
pearl  millet,  which  had  been  sown  late  in  the  season  to  test  its  value  as 
ft  fixrage  plant,  produced  a  large  growth  of  blades  and  stalks.  The  pres- 
ence of  saccharine  matter  in  considerable  quantity  was  so  apparent  that 
the  stalks  were  stripped  and  put  througli  the  mill,  and  the  juice  gave  a 
fidr  quantity  of  readily  crystallizable  sugar  of  good  quality. 

Whether  this  new  sugar  plant  is  worthy  the  attention  of  the  farmer 

wHl  be  definitely  ascertained  during  the  coming  season,  by  early  plant- 

ingy  and  by  thinning  the  rows  to  secure  larger  growth  of  the  stalks  and 

a  greater  amount  of  juice. 
An  experiment  with  teasinte,  a  small  quantity  of  the  seed  of  which 

had  been  procured  from  Vihnorin  &  Co.,  of  P{\ris,  was  made  after  frost 

hftd  cat  the  leaves  of  the  plant  and  injured  the  stalks,  and  although  a 

tab  prox>ortion  of  sirup  was  obtained,  crystallization  could  not  be  in- 

dneed,  and  the  results  were  unsatisfactory. 

While  a  detailed  account  of  these  various  expeiiments  belongs  prop- 

f  to  the  body  of  our  annual,  mention  of  them  is  included  in  this  pref- 

y  rei)ort  in  order  that  some  of  the  facts  known  may  the  sooner  be 

before  those  interested,  and  that  they  may  thus  be  induced  to  make 

)reparation  during  the  coming  spring  and  summer  for  the  cultiva- 

d  manufacture  of  sugar  as  may  to  them  seem  desirable. 

very  great  interest  manifested  in  this  matter  is  evinced  by  daily 

ies  from  all  parts  of  the  United  States,  and  when  it  is  known  that 

d  sirup  of  excellent  quahty  can  be  cheaply  made  from  the  juice 

;tium  and  maize,  with  tlie  exercise  of  as  little  skill  and  care  as  is 

dd  in  many  other  farming  operations,  and  with  an  insignificant 

for  machinery  and  chemicals,  thousands  in  place  of  hundreds  will 

I  in  producing  them,  the  more  especially  when  it  is  seen  that  they 

ie      as  merchantable  as  wheat  in  the  markets  of  the  world. 

I  new  industry  will  stimulate  into  renewed  activity  not  only  the 

txue,  but  the  manufactures  and  commerce  of  the  country,  where- 

or  sorghum  can  be  grown,  and  one  or  both  are  already 

'I     8  in  nearly  every  county  in  the  United  States. 
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In  the  effort  to  introduce  tlie  cultivation  of  the  tea  plant  and  the  man- 
ofiacture  of  tea,  reasonable  progress  has  been  made.  In  Assam,  India, 
the  native  home  of  the  tea  plant,  the  English  Government,  recognizing 
the  great  importance  of  the  subject,  years  since  undertook  the  establish- 
ment of  t^a  culture,  and  after  many  faihires  and  at  great  expense  has 
at  last  succeeded  in  making  it  a  permanent  and  profitable  industry. 

Hei-e,  with  a  climate  and  soil  admirably  adapted  to  the  growth  of  the 
plant,  and  a  i>eople  whose  mechanical  ingenuity  is  always  equal  to  any 
emergency,  there  can  be  no  doubt  whatever  of  the  idtimate  success  of 
this  induBtiy,  but  it  must  necessarily  be  of  slow  gi*o\vth. 

Under  the  most  favorable  circumstances,  and  with  the  be^t  cidtivation, 
the  trees  will  yield  but  few  pickings  the  third  year  after  planting,  and 
not  until  the  fifth  year  may  we  look  for  enough  leaves  from  the  fifty 
tiiousand  tea  plants,  sent  out  by  the  department  this  year,  to  commence 
in  earnest  the  manufacture  of  tea  for  commercial  purj^oses.  During  aU 
this  time  it  will  be  the  duty  of  this  department  to  watch  over  and  en- 
courage the  industry,  to  give  a  thorough  chemical  analysis  of  the  tea 
leaves  at  various  periods  of  growth,  and  to  suggest  or  invent  simple 
methods  of  preparation. 

From  leaves  raised  in  the  department  grounds  and  obtained  from  the 
Oarolinas  and  Georgia,  exi>erimcnts  have  been  made  in  the  laboratory 
after  the  methods  of  the  Japanese  as  reported  by  importers  and  other 
authorities,  and  with  such  success  in  some  of  the  samples  as  to  obtain 
the  warm  commendation  of  experts  and  dealers,  who  declared  the  tea 
made  to  be  "excellent  Oolong — as  good  as  could  be  bought  anywhere." 

It  is  weU  known  that  nature  is  capricious  in  regard  to  the  production 
of  flavors,  and  the  place  or  places  in  which  the  highest-flavored  and 
finest  teas  can  be  produced  will  only  be  discovered  by  trial,  and  it  is  the 
duty  of  this  department  to  seetliat  the  trial  is  thoroughly  made,  whether 
success  or  failure  be  the  result. 

The  question  whether  our  x>eople  can  compete  with  the  acquired  dex- 
terity and  cheap  labor  of  Asia  will  be  answered,  when  the  time  comes, 
by  mechanical  inventions  that  will  do  the  work  cheaper  and  better. 

Meanwhile  nearly  every  family  in  the  Middle  and  Southern  States  may 
grow  their  own  tea,  and  better  tea  than  they  at  present  buy  in  the  gen- 
eral markets,  if  they  do  nothing  more. 

The  analysis  of  our  native  grasses  has  been  extended  to  thirty-nine 
species,  and  has  already  resulted  in  the  conclusion  that  there  exist  very 
many  uncultivated  grasses  which  may  fairly  claim  equal  merit  with  many 
of  our  standard  varieties.  It  is  proposed  to  give  in  the  Annual  Report, 
to  which  this  will  be  inti'oductory,  fuU  analyses  of  the  proximate  constit- 
uents of  these  grasses  and  of  their  several  ashes,  and  a  botanical  de- 
scription of  each,  with  a  full  account  of  their  natural  history^,  including 
distribution,  habit  of  growth,  and  other  iiifonnation,  which  will  enable 
our  farmers  to  select  such  as  shall  prjmise  to  be  desirable  additions  to 
their  forage  plants. 


EEPOnT    O^   THE   COMMISSIONER   OP   AGRICULTURE.  11 

The  high  ijnpoiiaucc  of  diLs  invcsligation  cannot  fail  to  be  appreciated 
by  evi»r>'  farnu^r  !i;iviiig  cnttle  to  feed  or  pasture.  The  Hon.  T,  C.  Jone^, 
rfDoliiwaro,  Oliio,  whoso  judicial  fame  is  not  more  widely  rcco^iized 
than  his  succo-^.sful  i>!-ji(;ti(o  in  the  most  advanced  agrionltnro,  dwlared 
in  a  eonveisation  upon  iliis  subject,  tliat  nothing  was  more  needed  at  the 
pppsent,  ov  would  ho  of  more  value  to  this  country,  than  a  thorough 
analyses  of  the  ilifleient  grasses  now  in  common  use  at  various  points  ot 
their  growil^  and  this  opinion  will  be  confirmed  by  evei^' intelligent  far- 
mer wiio  will  gi^'e  the  subject  tJioughtfal  attention.  An  investigation 
of  this  character  will  therefore  be  entered  upon  and  proseeuted  so  fju*  as 
the  limited  nutans  of  the  department  will  j)ermit.  It  is  the  more  impor- 
tant, beciiuse  of  unmistakable  indications  that  the  grass  lands  (upon  which 
the  agricultural  prosperity  of  the  people,  in  many  of  the  States,  wholly 
depends),  are  becoming,  year  by  year,  less  proiluctive.  It  ivmains  to  be 
Been  whether  by  the  introduction  of  new  varieties  and  a  system  of  rota- 
tiaa  this  exhaustion  may  not  only  be  arrested,  but  the  crops  be  increased. 

Attention  baa  l)een  directed  also  to  numerous  plants  without  any  rep- 
ntatiou  as  forage  plants,  but  which,  flourishing  \igorously  upon  worn-out 
aoQs,  are  looked  to  as  the  means  of  the  ultimate  n^storation  of  such  lands 
to  fertility  by  their  employment  in  green  manuring;  a  method  which, 
with  clover,  rye,  buckwhe^t^  and  other  crops,  has  been  productive  of 
BiMdi  excellent  results — an  unfailing  and  inexpensive  resource,  and  often 
the  only  remedy  witliin  the  means  of  the  average  farmer. 

The  determination  to  institute  a  thorougli  research  in  this  direction 
has  been  very  much  encouraged  by  a  recent  conversation  with  tliat 
eminent  chemist.  Dr.  St.  Julian  Ravenel,  of  Chtuieston,  S.  C.  The  re- 
snltfi  obtained  in  some  exjieriments  made  by  him  in  utilizing  the  vetch 
and  the  beggar-lice  weed  of  Florida  as  preparatory  forerunners  for  a 
crop  of  wheat  in  the  sandy,  barren  flats  near  Charleston  are  so  wonder- 
fkil,that  the  exi>erimentswill  need  to  be  re])eated  under  personal  inspec- 
tion several  times  befoiv  we  can  feel  sure  of  such  favorable  results  as  the 
luaal  sequence  to  such  simple  means. 

As  there  could  be  nothing  more  important,  in  an  agricidiural  i»oint  of 
yiew,  than  a  full,  careful,  and  thoroughly  scientific  examination  into  the 
dMmical  comiK>sition  of  the  various  cereals  of  the  country  to  determine 
their  special  qualities  and  comparative  value,  whether  for  tJie  iuxkIuc- 
tkm  of  tissue,  of  fat,  or  of  the  fermentation -resisting  chara<,teristics 
which  distinguish  tlie  milling  products  of  some  grains  over  others,  1  had 
directed  such  examination  to  bo  made  by  the  chemist  of  this  depart- 
ment ;  and  the  work  had  already  begun  when  the  limited  force  alh)wed 
in  the  chemical  dix-ision  aiul  the  mon^  pressing  irnpoilanci^  of  oui  exiiori- 
nmlB  with  sorghiun  and  maize  in  the  production  of  sugar  (anil  which 
liore  jnst  been  referred  to),  made  it  apparent  that  investigation  in  that 
direction  would  uecessarilv  have  to  be  deferred  to  a  ^Mnore  eon^'tnient 
noson." 

So,  too,  of  tobacco.  Much  useful  information  touching  both  the  growth 
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and  manufacture  of  this  important  staple — ^information  wliieh  skillful 
chemical  analysis  can  only  detennine — ^is  necessarily  withheld  fix)m  the 
farmer  and  the  manufacturer  solely  for  the  lack  of  force  and  facilities  in 
the  existing  laboratory  of  this  department.  That  the  benefits  which  a 
thoroughly-equipped  and  sufficiently  enlarged  Chemical  Division  would 
confer  upon  all  parts  and  nearly  every  indusjbry  of  the  country  are  not 
exaggerated,  will  to  some  extent  appear  fipom  the  following  extracts  from 
the  letters  of  a  few  only  of  the  many  prominent  scientist^  and  distin- 
guished agriculturists  which  have  been  addressed  to  the  department 
on  this  subject.  President  Folwell,  of  the  University  of  Minnesota, 
says: 

I  can  only  venture  to  suggest  that  the  department  would  do  woU  to  coUate  from  all 
sources  aU  results  of  chemical  iHvestigationB  of  ubb  to  the  industrial  interests  of  the 
country  and  publish  them. 

President  Arnold,  of  the  Oregon  Agricultural  College,  remarks : 

One  thing  I  greatly  desire  to  see  done  Is  this,  viz.,  that  some  one  competent  make  an 
abstract  of  all  those  principles  pertaining  to  agricnltore,  both  physical  and  chemical, 
upon  which  all  scientific  agriculturists  are  agreed. 

Hon.  Stephen  L.  Goodale,  of  Maine,  for  many  years  secretary  of  the 
State  Board  of  Agriculture,  says : 

The  vast  benefits  conferred  by  the  experimental  agricultural  stations  of  Europe  upon 
the  people  of  that  country,  by  unlocking  stores  of  hitherto  concealed  information, 
should  furnish  hints  for  the  right  work  here. 

From  Professor  Seely,  secretary  of  the  Vermont  Board  of  Agriculture, 
we  read : 

The  collation  and  arrangement  of  what  you  have  already  done  would  be  of  the 
greatest  value  to  the  country. 

President  Welch,  of  the  Agricultural  College  of  Iowa,  remarks : 

I  have  long  been  of  the  opinion  that  the  agricultural  interests  of  the  country  would 
be  greatly  advanced  by  a  more  thorough  analysis  than  has  yet  been  made  of  the  grains, 
•p*asses,  and  edible  roots,  in  order  to  determine  the  exact  value  of  each  in  the  produc- 
tion of  milk,  beef,  and  fiber,  or  muscular  power.  Millions  of  doUars  are  annuaUy 
wasted  by  hap-hazard  feeding ;  and  what  we  want,  as  seems  to  me,  is  more  precise 
tatements,  btoed  on  the  scientific  research  of  the  chemist,  as  to  the  use  of  the  various 
foods. 

Professor  Goessmann,  of  the  Massachusetts  Agricultural  College, 
writes: 

I  believe  a  thorough  examination  into  the  chemical  and  industrial  relations  of  our 
standard  crops  a  very  desirable  investigation  in  the  interest  of  national  modes  of 
farming. 

Professor  Nicholson,  in  behalf  of  Professor  Holmes,  of  the  University 
of  East  Tennessee,  says: 

A  careful  determination  is  needed  of  the  comparative  values  of  the  different  grades 
of  wheat  sold  in,  say,  Baltimore  or  other  markets;  and,  further,  as  to  the  chemical  dif- 
ferences, if  any,  between  the  same  variety  of  wheat  grown  in  Alabama,  Georgia,  or 
Louisiana  and  in  New  England.  That  there  is  a  practical  difference  every  one  knows, 
but  precisely  upon  what  it  depends  remains  to  be  determined. 
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James  O.  Adams,  secretary  of  the  'New  Hampshire  Board  of  Agricult- 
106  since  its  organization,  writes  as  follows : 

I  find  ire  are  obliged  to  go,  in  a  good  degree,  to  Wolff  and  other  Germans  for  what 
«e  want.  Their  analyses  of  grasses,  &c.,  are  generally  the  basis.  It  seems  to  me  we 
Mght  to  have  full  analyses  of  onr  plants,  &c.,  by  our  own  analysts. 

Professor  Swallow,  of  the  University  of  Missouri,  says : 

I  feel  we  need,  most  of  all,  knowledge  of  our  food  products,  such  as  wheat,  com, 
huBej,  lye,  ai^  oats.  As  we  live  in  the  center  of  the  great  com  and  wheat  growing 
ngkm  of  North  America,  we  harve  commenced  some  experiments  which  we  expect  to 
oontinae  for  years.    But  we  want  chemical  analyses  to  finish  up  our  experiments. 

Speaking  of  the  enormous  trade  in  commercial  fertilizers,  in  which 
minions  of  dollars  are  annually  expended,  the  Hon.  H.  Lewis,  president 
of  the  TSe^  York  State  Agricultural  Society,  writes : 

After  giving  the  subject  what  attention  I  could,  I  have  come  to  the  conclusion  that 
there  is  no  way  in  which  the  Department  of  Agriculture  can  aid  the  farmers  of  this 
oooatry  more  than  by  a  careful  analysis  of  the  commercial  fertilizers  sold  on  the 
nadcet.  The  use  of  these  fertilizers  has  become  a  necessity  in  all  the  older  States — ^a 
neeoeBity  which  is  to  increase  from  year  to  year.  There  is  not  one  farmer  in  five  hun- 
dred thousand  able  to  tell  their  value  except  by  actual  trial,  and  that  must  be  made 
sfker  his  money  is  gone.    I  hope  you  wiU  be  able  to  aid  us  in  this  matter. 

Pro£  John  B.  Bowman,  regent  of  the  University  of  Kentucky,  writes 
.that,  among  other  things  within  the  province  of  the  department, 

Tbare  remain  in  the  wide  field  for  investigation  the  various  soils,  fertilizers,  <&c.,  to 
te  examined. 

President  Phillips,  of  the  University  of  North  Carolina,  says : 

It  seems  to  me  that  you  will  do  our  feumers  most  good  by  showing  them  how  to  de* 
ftnd  themselves  against  fraud  in  what  they  buy  as  seeds,  fertilizers,  &c. 

And  farther : 

I  loam  from  the  great  smoking-tobacco  factory  of  W.  P.  Blackwell  &  Co.,  at  Dur- 
N.  C,  that  there  is  great  room  and  great  need  for  original  chemical  research  in 
portant  work  of  curing  tobacco. 

I  might  go  on  with  similar  quotations  from  leading  citizens  in  almost 
'  section  of  the  country;  but  why  multiply  evidence  already  con- 
re  of  the  vast  amount  of  good  which  the  chemical  division  of  this 
ment  would  be  capable  of  performing  to  a  greatly  increased  ex- 
if  wider  scope  were  given  to  its  operations  bj^more  generous  appro- 
ons? 
insuf&cient  force  in  the  laboratory,  and  the  small  dimensions  of 
oratory  itself— two  small  rooms,  a  closet,  and  a  small  cellar  for 
nace — has,  as  we  have  already  seen,  greatly  hindered  the  experi- 
B  in  the  manufacture  of  tea  and  sugar  inaugurated  dimng  the  past 
ST  and  fall.    Though  defective,  from  these  causes,  as  the  experi- 
vere,  it  has  been  thought  advisable  to  submit  them  to  the  public, 
whatever  hints  they  may  afford  to  those  contemplating  an  at- 
in  these  industries  the  coming  season  may  not  bo  offered  too  late 
1.    It  is  well  known  and  often  remarked  by  people  familiar 
ts  that  there  are  probably  live  hundred  laboratories  in  the 
schools  throughout  the  country  greatly  superior  in  equip- 
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ment  and  allotted  space  to  that  provided  by  the  United  States  Govern- 
ment for  its  Department  of  Agriculture. 

In  concluding  this  branch  of  my  report,  it  is  pertinent  to  say  that  this 
department  requires  a  working  force  of  from  20  to  30  persons  in  the 
chemical  division  (it  is  now  allowed  but  one  chemist  at  the  inadequate 
salary  of  $3,000,  curtailed  by  reason  of  insufficient  appropriation  to 
$1,000  per  annum,  and  one  assistant  chemist,  whose  salary  has  been 
curtailed  for  the  like  reason,  from  $1,600  to  $1,400),  and  a  suitable  la- 
boratory apart  from  the  main  building,  to  enable  the  force  to  work  to 
the  best  advantage.  Three  hundred  thousand  dollars  would  build  a 
laboratory  sufficient  for  the  requirements  of  the  department  for  a  num- 
ber of  years  to  come,. which  would  be  capable  of  doing  much  other 
work  required  by  the  different  departments  of  the  government  and  of 
various  sections  of  the  country.  The  need  of  such  a  laboratory  is  daily 
felt.  The  questions  submitted  by  members  of  Congress,  as  well  as  offi- 
cials of  other  departments  of  the  government,  which  affect  the  public 
weal,  could  be  promptly  and  definitely  answered  so  far  as  present  scien- 
tific knowledge  win  permit,  and  thus  information  of  great  importance 
and  value  to  the  people  of  the  whole  country  could  be  furnished  from  an 
authoritative  and  official  source. 

In  the  establishment  of  the  laboratory  attached  to  this  department, 
it  was  not,  perhaps,  designed  that  it  should  be  used  for  private  purposes 
to  any  great  extent ;  and  yet  there  is  a  vast  amount  of  private  work 
required,  which,  in  a  more  liberal  construction  of  the  duties  pertaining 
to  this  division,  becomes  of  great  public  importance.  Our  country  seems 
to  be  specially  favored  with  minerals  of  aU  kinds,  and  there  is  scarcely 
a  State  or  Territory  in  which  there  does  not  exist  many  having  a  fertiliz- 
ing value.  To  determine,  therefore,  by  careful  analysis,  the  value  of 
these  articles,  and  give  an*  official  approval  or  condemnation  of  them, 
would  seem  to  be  a  duty  which  this  department  owes  to  those  engaged 
in  the  development  of  such  resources,  as  all  such  developments  add  to 
the  wealth  of  the  nation,  and  the  advancement,  prosperity,  and  happi- 
ness of  the  people. 

To  more  fully  illustrate  the  importance  of  this  proposition,  I  have  but 
to  refer  to  the  work  of  this  division  as  detailed  in  my  last  annual  report 
and  in  this  volume.  In  the  analysis  of  the  bat  guanos  of  Texas,  samples 
of  which  were  forwarded  from  neai*  Galvciston,  the  report  of  the  chemist 
for  the  year  1877  gives  the  per  cent,  of  fertilizing  material  contained 
therein,  and  shows  from  the  samples  analyzed  and  the  extent  of  the  de- 
posits that  they  represent  a  value  of  perhaps  $20,000,000.  These  deposits 
are  private  property,  and  yet  the  subject  becomes  one  of  public  impor- 
tance to  the  locality  in  which  they  exist,  as  the  vast  sum  here  repre- 
sented must,  in  a  measure,  be  distributed  among  many  classes  of  people. 

HORTICULTURAL  DIVISION. 

The  labors  of  the  Horticultural  Division  duriug  the  past  year  have 
been  very  closely  confined  to  the  prox>agation  and  distribution  of  eco- 
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Bomio  plants,  the  number  of  wMcli  depends,  as  a  matter  of  course,  upon 
tbe  amount  of  money  appropriated  to  pay  the  necessary  labor  required 
IS  well  as  ui)on  the  restiiction  entailed  by  the  limited  area  of  land  which 
ii  available  for  the  nursery  preparation  of  the  hardier  species  of  plants. 
Ihe  land  embrace<l  by  the  Agricultural  Department  grounds  is  largely 
occupied  by  an  arboretum,  which  is  highly  iastructive  and  ornamental, 
as  befits  the  disposition  of  grounds  surrounding  public  buildings  in  a 
gnat  city. 

A  considerable  i)ortion  is  also  occupied  by  the  buildings  and  struct- 
ures required  for  the  proper  administration  of  the  duties  of  the  depart- 
flwutysach  as  stables,  workshops,  seed-houses,  and  greenhouses.  Or- 
chaids  containing  select  collections  of  pears  and  the  small  fruits,  as  well 
as  a  collection  of  hardy  apples  from  Eussia,  further  occupy  the  space, 
so  that  the  amount  available  for  testing  seeds  and  for  raising  plants, 
Tinea,  or  trees  for  general  distribution  is  not  more  than  two  acres  in 

extent. 

When  wo  take  into  consideration  the  action  of  older  and  more  ex- 
perienced nations,  the  importance  which  they  attach  to  each  and  every 
agrieoltural  improvement,  the  ample  support  they  give  to  all  efforts 
itbksh.  are  directed  toward  the  increase  of  the  productions  of  the  soil, 
hf  means  of  large  experimental  farms  and  stations  for  the  solution  of 
iCMPtiflc  questions,  and  which  are  maintained  in  various  parts  of  their 
nq^ective  countries,  our  Agricultural  Department  and  its  resources  seem 
SBtiiely  tri\'ial  and  iusignihcant. 

Occupying  a  country  which  possCvS^es  every  variety  of  soil  and  climate, 

«        ling  from  the  arctic  north  to  the  tropic  south,  and  in  which  agri- 

16  is  by  far  the  greater  interest — that  upon  which  all  other  indus- 

lepend ;  a  country  one-half  of  the  uihabitants  of  which  are  directly 

d  in  agricultural  pursuits,  yet  our  government  is  far  behind  all 

civilized  nations  in  the  encouragement  it  gives  to  agricultural  pur- 

s  1    I  progress. 

resjMJCtfully  submitted  that  no  more  profitable  expenditure  of 
could  be  made  than  that  necessary  to  secure  and  maintain  a  farm 
1,000  acres  near  this  city,  and  eight  or  ten  experimental  stiitions  in 
parts  of  the  country,  located  sd  as  to  embrace  extremes  of  lati- 
1  climate,  on  the  Pacific  and  Atlantic  coasts,  and  in  the  South- 
Northern,  as  also  the  Middle  States.    This  would  enable  the 
nent  to  determine  on  a  commensurate  scale  the  vahie  of  seeds 
ts  for  distribution  throughout  the  country,  as  also  to  make  such 
ic  and  acciu^te  tests  in  regard  to  fertUizors,  rotative  cropping, 
iepredations,  and  the  numerous  and  constantly  increasing  sub- 
jgested  daily  for  the  benefit  of  agricidture,  as  Would  enable  it 
the  reasonable  expectations  of  those  who  are  practically  inter- 
I       who  are  anxiously  beseeching  the  department  for  assistance 
[licultiu^l  and  horticultural  enterprises. 
>f  this  kind  would  aid  in  the  iatroduction  of  tropical  and 
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semi-tropical  products,  especially  iruits,  sucli  as  the  orange,  lemon,  pine- 
apple, banana,  guava,  cherimoyer,  &c.,  and  such  articles  of  common  use 
as  coffee  and  tea,  and  such  textile  plants  as  agave,  bhoemeria,  and 
others,  which,  although  in  some  cases  may  be  looked  upon  as  doubtful 
experiments,  are  yet  undetermined,  and  their  ralues  can  only  be  learned 
from  intelligently  directed  eflforts. 

The  orange  and  lemon  culture  is  of  much  promising  importance,  and 
in  order  to  develop  and  increase  the  valuable  collections  now  in  posses- 
sion of  the  department,  a  small  house  has  been  arranged  and  expressly 
devoted  to  their  culture  and  propagation. 

A  distribution,  as  far  as  means  would  allow,  has  been  made  of  the 
Japan  persimmon,  a  fruit  of  great  reputed  value  in  its  native  country, 
and  of  prospective  value  here,  particularly  on  account  of  its  use  in  a 
dried  state. 

The  olive  has  also  received  special  attention.  A  valuable  selection  of 
the  best  known  commercial  varieties  has  been  secured,  and  will  be  prop- 
pagated  as  rapidly  as  means  will  allow.  Much  interest  is  felt  in  the 
culture  of  this  product  in  the  various  States  where  the  olive  succeeds, 
and  as  the  plant  is  not  sensibly  injured  by  less  than  a  zero  cold,  it  can 
be  made  a  subject  of  experiment  over  a  large  portion  of  this  country. 

The  culture  of  the  Chinese  tea  plant  is  exceedingly  promising.  The 
agitation  of  this  industry  has  had  the  effect  of  arousing  the  attention  of 
a  large  number  of  planters,  and  evidence  daily  accumulates  as  to  what 
has  already  been  done  with  the  plant  as  a  domestic  production,  and 
mainly  for  local  domestic  uses.  It  is  not  to  be  expected  that  home  pro- 
duction will,  for  many  years  to  come,  make  itself  felt  in  the  foreign  com- 
merce of  this  article ;  but  it  may  be  expected  connoisseurs  wiU  soon  dis- 
cover the  merits  of  the  domestic  article,  and  will  not  be  satisfied  with 
the  inferior  foreign  product. 

This  fact  is  apt  to  be  overlooked  in  the  discussion  of  this  questioii, 
but  the  superiority  of  the  home  product  will  force  itself  upon  the  atten- 
tion of  consumers,  for  the  experience  of  those  who  have  used  the  tea  of 
Georgia  confirms  the  world-wide  and  popular  assertion  that  "  good  tea 
as  a  beverage  can  only  be  had  in  tea-growing  countries." 

The  operations  consistently  befonging  to  the  Horticultural  Division  of 
this  department  arc  multiplied  and  important.  In  some  degree  these  opera- 
tions are  misconstrued.  It  does  not  propose,  as  seems  very  generally 
presumed,  to  propagate  fiowers  and  fruits  indiscriminately  for  distribu- 
tion. It  is  not  intended  to  propagate  plants  for  the  beauty  of  their  flow- 
ers, except  so  far  as  may  bo  required  for  direct  use  in  the  ornamentation 
of  the  department  grounds.  Plants  valued  merely  for  the  beauty  of 
their  flowers  are  not  included  in  the  distributions  proper  of  the  depart- 
ment, these  being  confined  to  plants  of  economic  value  and  utility. 

During  the  year  there  has  been  distributed  from  the  grounds  45,750 
tea  plants,  12,200  strawberry,  7,181  plants  of  oranges,  ligs,  Japan  per- 
simmons, olives,  &c.,  2,954  grapes,  and  95,000  scions  of  Eussiau  apple 
trees. 
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BOTANICAL  DIVISION. 

!       work  of  this  division  has  been  steadily  prosecuted.    During  the 
\  distribution  of  specimens  were  made  as  follows :  To  each  of  the 

ng  colleges  one  box  of  specimens  of  the  woods  of  the  United 
State  Agricultural  College,  Lansing,  Mich. ;  University  of  Minne- 
MinneapoUs,  Minn. ;  State  Agricultural  and  Mechanical  College, 
r  Orleans,  La. ;  Eutgers  College,  New  Jersey  5  also  two  boxes  of  wood 
3  to  Massachusetts  Agricultural  College,  Ainherst,  Mass. 
To       h  of  the  following  colleges  one  box  of  botanical  specimens : 
>  College,  Newark,  Del. ;  Agricultural  and  Mechanical  College, 
U       Ky.;    University  of  Wisconsin,  Madison,  Wis.;  Virginia 
f     iltu    I  and  Mechanical  College,  Blacksburg,  Va.;  Agricultural 
Mechanical  CoUege,  Bryan,  Tex.  5  Agricultural  and  Mechanical  Col- 
Columbus,  Ohio;  Agricultural  and  Meehanical  College,  Chapel 
^  N.  C;  Agricultural  and  Mechanical  College,  Columbia,  Mo.  5  Kan- 
i     icultural  CoUege,  Manhattan,  Kans.;   University  of  Georgia, 
»,  Ga. 
J  in  the  year  there  have  been  sent  to  the  Iowa  Agricultural  Col- 

I  box  of  specimens  of  the  woods  of  the  Argentine  Eepubhc,  and 
K)x  of  botanical  specimens;  also  to  WeUesby  College,  Massachusetts, 
of  specimens  of  woods  of  the  Argentine  Eepublic. 
botanical  collections  have  been  increased  during  the  year  by  the 
of  one  box  of  wood  specimens  from  St.  Petersburg,  Eussia;  one 
of  botanical  specimens  collected  by  the  Wheeler  expedition  and 
by  the  Smithsonian  Listitution ;  one  package  of  Siberian  and 
»     auits  fix)m  the  St.  Petersburg  Botanic  Garden  (also  through 
ithj    aian  Institution) ;  one  box  of  botanical  specimens  from  the 
I]     It  of  Spain ;  purchase  and  donation  of  a  large  collection  of 
L  mosses,  the  collection  of  the  late  Prof.  Eudolphus  Oldberg ; 
by  purchase  as  follows :  one  set  of  Florida  plants,  from  Dr.  A.  P. 
r;  a  quantity  of  Arizona  plants,  from  Dr.  E.  Palmer,  and  one  set 
ferns  of  Trinidad,  from  A.  Fendler. 

ing  the  past  summer  the  cases  and  herbarium  have  been  trans-^ 

o  rooms  on  the  second  floor,  in  connection  with  the  general  mu- 

Kew  eases  have  been  added,  so  that  abundant  room  for  the  her- 

aow  provided  for  several  years  to  come.    Additional  interest 

alue  have  been  given  to  the  division  by  the  erection  of  two  large 

or  the  display  of  wood  specimens,  fruits,  and  objects  of  botanical 

ium  is  increasing  in  publi#  interest  and  value,  and  is  now 
1:     aently  visited  and  consulted  for  purposes  of  instruction  by 
professors  in  institutions  of  learning,  and  by  private  individ- 
■ested  in  botanical  pursuits. 

MICEOSCOPICAJL  DIVISION. 

1  is  principally  engaged  in  the  investigation  of  plant-dis- 
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eases,  the  elucidation  of  the  causes  and  tendency  of  plant-decay,  and  the 
discovery  of  a  remedy,  as  well  as  the  utilization  of  such  cryptogams  as 
can  be  made  available  for  food,  dye-stiiffs,  pigments,  and  other  commer- 
cial purposes. 

The  following  will  illustrate  the  general  character  of  the  work  of  this 
division  during  the  past  year : 

Investigations  relating  to  the  rust  of  cotton-plant. 

The  structural  appearance  of  sugar  made  from  sorghum  and  maize,  as 
seen  under  the  microscope,  having  relation  to  their  starch,  sugar,  and 
general  cell-contents  during  the  process  of  ripening. 

The  diametric  measurements  of  merino  wool  of  various  breeds,  show- 
ing the  comparative  results  and  value  of  cross-breeds  and  high  culture. 

The  structural  examination  of  textile  fibers,  and  other  relative  resist- 
ing i>ower  to  chemicals,  as  seen  under  the  miscroscope. 

The  cellulose  of  plants  and  fruits  in  relation  to  their  amylaceous  and 
woody  condition,  whether  digestible  or  indigestible,  as  shown  by  the 
action  of  sulphuric  acid  in  the  conversion  of  ceU-tissue  into  starch,  as 
shown  under  the  miscroscope. 

The  relation  of  dairy  prime  butter  to  oleomargarine,  as  seen  under  the 
microscope.        • 

The  characteristics  of  colored  Demarara  sugar,  as  shown  by  experi- 
ment under  the  microscope,  at  the  request  of  the  Treasury  Department. 

Experiments  relating  to  insecticides. 

Experiments  relating  to  anti-fiingoid  solution. 

The  classification  of  the  edible  fiingi  of  the  United  States,  showing  165 
species. 

The  investigation  of  sweet-potato  rot,  grape-rot,  and  quince-fungus. 

The  relative  tendency  of  different  varieties  of  potatoes  to  decay  under 
adverse  conditions. 

The  work  of  the  Microscopist  has,  with  a  few  exceptions,  been  con- 
fined to  such  investigations  as  could  be  conducted  in  the  department. 

ENTOMOLOGICAL  DIVISION. 

In  this  division,  there  has  been  greatly  increased  activity  during  the 
year.  Its  correspondence  has  become  quite  extensive,  and  aside  from 
the  numeroufl  answers  to  communications  regarding  the  names  and 
habits  of  weU-known  injurious  insects,  and  remedies  for  the  same,  many 
new  species  have  been  received  and  studied.  WhUe  much  has  been 
added  to  our  knowledge  of  a  number  of  insects  that  may  be  considered 
of  secondary  imi^ortance  only,  irom  the  fact  that  they  are  lo(*al  rather 
than  national  in  character,  and  while  much  vahiable  iuforu^atic^n  regard- 
ing them,  with  remedies  and  suggestions  for  their  destruction,  will  be 
included  in  the  forthcoming  report  of  the  Entomologist,  he  has  occupied 
himself  more  particularly  with  four  classes  of  insects  that  seriously  afifect 
American  productive  industries  for  good  or  for  evil.  These  are,  1st, 
cranberry-insects,  about  which  many  important  facts  have  been  learned; 
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Of  inMCfte  aflfecting  the  orange,  and  which  so  seriously  threatened 
arange-cnltore  in  Florida;  3d,  silk-woi-ms ;  4th,  cotton-insects. 

in  my  last  mmaal  report  I  gave  statistics  shelving  that  we  annually 
I)ay  to  foreign  countries  no  less  than  twenty-three  million  dollars  for 
silk,  all  of  which,  by  proi)er  encouragement  of  silk-culture  in  the  United 
States,  may  in  due  time  be  saved  to  our  people.  A  review  of  all  past 
attempts  at  silk-culture  in  this  country^  shows  very  cleaiiy  that  the  causes 
of  failure  have  been  transient  and  not  pcrmauont  ones,  and  the  very 
many  letters  that  constantly  come  to  the  departmeht,  asking  for  informa- 
tion on  the  subject  of  silk-culture  and  for  silk- worm  eggs,  indicate  the 
increasing  interest  felt  by  our  people  in  this  branch  of  industry. 

Last  spring,  through  the  courtesy  of  Mr.  Lang  Tsuda,  a  valued  corre- 
spondent in  Japan,  the  department  was  prest^nted  with  a  few  cards  of 
the  eggs  of  a  kind  of  silk- worm  known  as  the  Ya}ia  Gawa^  a  valuable 
laoei  producing  a  small  white  constricted  cocoon.    The  worms  were  fed 
on  three  different  sjHJcies  of  Madura^  or  Osage  orange,  and  on  eight  dif- 
ferent si)ecies  of  mulberry,  as  well  as  on  some  other  allied  plants,  by 
way  of  experiment.    Another  race  that  has  been  fed  for  the  last  eight 
years  on  Osage  orange  by  Professor  Kilcy  was  also  giown.    A  part  of 
fhe  silk  from  these  worms  has  been  reeled  in  this  country  by  IVIr.  L.  S. 
Grozier,  of  Silkville,  Franklin  County,  Kansas,  and  proves  to  be  of  the 
very  first  quality.    But  the  most  •interesting  fact  in  connection  with 
these  experiments  is  that  the  silk  produced  from  the  Osage-orange  race, 
which  was  originally  a  cross  between  the  best  French  and  Japanese 
wonns,  actually  proved  superior  in  quantity  and  equal  in  quality  to  that 
fed  on  mulberry. 

It  is  gratifying  to  be  able  to  state  that  this  interest  is  beglniiing  to 

wseave  attention,  and  that  already  systematic  and  intelligent  effort  is 

being  displayed  in  the  line  of  sUk-raising  in  this  country.    Parties  in 

North  Carolina  have  found  it  sufficiently  profitable,  even  with  present 

diawbacks,  to  raise  silk-worms,  and  shii)  the  cocoons  to  France.    One 

gentleman  in  Raleigh,  Mr.  E.  Fasnach,  has  shipped  two  b;ilc8  to  Mar- 

ieiIleB,each  containing  over  100  pounds  of  choked  cocoons.    These  have 

IWKi  sold  at  Marseilles  for  as  high  as  32  francs  (or  over  $C)  pci  kilogram 

(W  quite  2  J  pounds),  and  the  freight  from  Raleigh  to  31arseillea  did  not 

Qfleed  $3  per  hundred  weight.    The  cocoons  were  raised  by  the  childien 

rf  the  family;  and  aside  from  the  sUk  product,  Mr.  Fasnach  also  pro- 

i  number  of  eggs,  for  which  there  is  now  a  rciidy  market  abroad 

>3.50  to  84  per  ounce  (of  26  gi'ams).    Several  other  i>ersons  in  different 

8  of  the  country  have  also  rc^ared  sufficient  quantities  of  cocoons  to 

1 2sew  York  brokers  in  offeruig  from  8l.oO  to  $2  per  i^ound  for  the 

When  parties  find  it  profitable  to  raise  silk  under  these  adverse 

knees,  there  can  be  no  question  as  to  the  growth  of  the  industry 

rer  a  home  market  is  ftimishcd  for  the  raw  material,  and  that 

I     \  it  shall  have  been  demonstrated  tliat  there  can  be  offered  and 

pons  some  stated  sum  that  will  yet  allow  a  fair  profit  on  the 
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reeling,  the  industry  will  be  fairly  established,  and  private  capital  will 
not  be  wanting  to  seek  profitable  investment  therein. 

Mr.  John  Eyle,  of  Paterson,  N.  J.,  a  well-known  authority  on  this  ' 
subject,  writes  me  under  recent  date  as  follows: 

The  right  way  is  to  start  every  family  to  raise  a  few  oocoons,  and  to  prepare  the 
way  to  provide  a  market  for  them,  and  so  induce  oar  people  to  increase  the  quantity 
raised,  until  there  is  enough  to  employ  regular  filatures,  and  professional  roelers,  to 
produce  silk  for  our  own  factories.  This  can  only  be  the  work  of  time,  but  there  Is  no 
other  way  to  accomplish  this  result. 

There  can  be  no  question  as  to  the  adaptation  of  the  larger  part  of 
our  country  to  silk-culture,  or  of  our  ability  to  grow  the  worms  success- 
ftilly.  Experience  has  established  these  two  facts,  as  it  has  the  superior 
quality  of  American-grown  silk.  It  is  not  so  necessary  to  urge  the  cul- 
tivation of  the  mulberry  as  it  is  to  establish  first  a  market  for  the  cocoons. 
In  some  parts  of  the  South  the  best  of  white  mulberries  are  already 
grown  in  large  orchards,  for  the  sake  of  the  fruit,  which  is  deemed  most 
valuable  food  for  hogs,  and  in  case  the  mulberry-trees  already  grown 
should  at  any  time  be  cut  off  by  mildew  and  disease,  as  they  were  at 
the  close  of  the  multicaulis  fever  in  1839  and  1840,  we  have  the  advan- 
tage over  Europe  and  other  countries  in  being  al3le  to  fall  back  upon 
the  Macluraj  which  proves,  when  judiciously  fed,  to  be  as  good  as  mul- 
berry. 

Pursuant  to  an  appropriation  made  by  the  last  Congress  for  the  pur- 
pose, I  have  carried  on  a  special  investigation  of  the  insects  injurious  to 
the  cotton-plant,  more  particularly  the  cotton-worm  {Aletia  Argillacea). 

The  investigation  so  far  (notwithstanding  the  lateness  of  the  season 
when  the  work  was  commenced,  and  the  unfavorable  condition  of  the 
Lower  Mississippi  Valley,  for  such  an  inquiry  the  present  year)  has  been 
fruitful  beyond  expectation.  It  is  my  desire  and  intention  to  make  the 
investigation  thorough  and  exhaustive.  To  accomplish  this  and  to  do 
fuU  justice  to  the  subject  will  require  continuous  work  to  the  end  of 
the  next  cotton-season,  as  we  cannot  arrive  at  complete  knowledge  on 
the  many  questions  that  present  themselves,  whether  regarding  the 
habits  of  the  insect,  or  as  to  the  best  means  of  preventing  its  injuries, 
without  i>ursuing  systematic  investigations  through  every  season  of  the 
year.  I  wiU  therefore  hope  and  expect  a  renewal  of  the  special  appro- 
priation for  this  purpose  to  enalile  the  department  to  satisfactorily  com- 
plete the  work.  When  we  reflect  on  the  immense  losses  the  cotton- 
grower  has  sustained  during  the  best  part  of  a  centui:y  from  the  ravages 
of  the  cotton-worm  and  other  insects,  it  is  surprising  that  no  systematic 
investigation  had  before  been  .made  by  the  government;  and  now  that 
the  investigation  has  been  commenced,  it  is  very  desh-able  that  it  be 
completed  in  a  thorough  manner. 

STATISTICAL  DIVISION. 

This  division  has  been  employed  during  the  past  year,  as  usual — 
In  collecting  the  statistics  of  farm  products  ^jid  ammqils  tluough  th^ 
agency  of  some  4,000  correspondents; 
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In  fhe  recording  and  tabulation  of  foreign  statistics,  compiled  ftom 
the  data  supplied  by  those  governments  and  by  their  agricnltoral 
locieties; 

In  fliapplying  the  demand  for  information  from  members  of  Congress, 
boards  of  trade,  and  persons  interested  in  agriculture,  manufactures,  and 
ccmimerce; 

In  recording  the  prices  of  farm  products  and  animals  in  the  leading 

markets  of  the  United  States ; 

Also,  in  publishing  a  monthly  report  of  the  crops  of  the  whole  coun- 

',  giving  a  detailed  statement  each  month  of  acreage,  condition,  and 

ity  of   each  crop,  thereby  reaching   thousands  of  persons  who 

i       "wise  would  have  to  depend  ui>on  unreliable  sources  for  such  in- 

ion ;  and  I  can  only  regret  that  the  limited  amount  of  the  appropria- 

1      statistical  purposes  does  not  permit  a  more  extended  report  of 

wages,  and  other  matters  of  interest  to  agriculturists  and  to  the 

country. 

1       report  of  the  crops  for  the  present  year  presents  no  material 

1^  from  the  abundant  crop  of  1877,  which  has  been  equaled,  and 

I  cases  surpassed,  by  the  crops  of  this  year. 

'£     acreage  in  com  was  slightly  increased,  while  the  condition  during 

growing  season  was  not  quite  as  fEtvorable.     StiU  the  crop  this 

J  11  be  one  of  the  largest  ever  grown,  and  will,  in  the  aggregate, 

1  its  predecessor  of  1877.    This  is  the  more  remarkable,  as  this  is 

I     rth  of  an  unbroken  series  of  large  crops. 

T]        leat  crop  of  the  present  year  promised  in  the  spring  to  be 

I  [j  large.    The  winter  had  been  fiEkvorable,  the  acreage  largely 

)d,  and  the  growing  condition  all  that  could  be  desired,  but  the 

<        wave"  of  July  brought  disaster  to  the  crop  in  certain  portions  of 

S  v^here  spring  wheat  is  sown,  and  in  which  the  grain  was  in 

sm  condition  of  growth  rendering  it  liable  to  be  affected  by  the 

>m,  which  lasted  three  days,  and  ruined  the  hopes  of  thousands. 

States  that  produced  the  heaviest  yield  last  year  produced  the 

this ;  yet,  in  a  general  view,  it  is  to  be  considered  that  in  the 

north,  and  bordering  on  the  Ohio  Biver,  in  Kansas,  Kebraska, 

ifomia,  there  are  large  yields  rei>orted,  larger  considerably  than 

I      ,  so  that  the  crop  of  this  year  may  be  safely  estimated  at  twenty- 

ons  of  bushels  greater  than  that  of  1877. 

)t    r  grain  crops  have  been  generally  good,  presenting  no  new 

LS  year.  *  The  only  crop  which  shows  a  material  decline  is  the 

» crop,  which  is  from  twenty  to  twenty-five  per  cent,  less  than  that 

year.    This  great  decline  was  owing  to  the  extreme  heat  of  July 

drought  of  August. 

;ton  crop,  so  important  in  its  bearing  on  the  industries  of  the 

been  &vored  during  aU  the  stages  of  its  growth.    The  acre- 

sUghtly  increased— about  2  per  cent.    The  absence  of  insect 

most  universal,  only  small  portions  of  Mississippi,  Ala 
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bama,  and  Georgia  roiK)rting  any.  The  increase  of  product  per  acre  is 
very  decided,  only  Florida,  Alabama,  and  Louisiana  reporting  a  slight 
decrease,  wlille  Texas,  Arkansas,  and  Tennessee  report  large  gains. 
Should  the  season  continue  favorable  for  the  next  fortnight  the  crop 
will  all  be  saved,  and  the  total  will  exceed  6,000,000  bales. 

The  tobacco  crop  does  not  promise  so  large  a  yield  this  year  a«  last, 
but  the  quality  is  much  superior.  Later  returns  are  necessary  before 
any  estimate  of  the  quantity  can  be  made. 

The  prospects  for  the  sugar  and  rice  crojjs  of  the  South  are  very  en- 
couraging, particularly  the  former.  Last  year  was  one  of  disaster,  but 
the  favorable  weather  this  fall  promises  an  unusual  result — ^much  greater 
tiian  the  inx>duct  of  laat  year. 

The  following  table  pres^its  the  number  of  persons  engaged  in  the 
different  occopationa  in  the  United  States  at  the  last  enumeration : 


P^^ulaUoB. 


Total  over  10  years 

MaIm  tn  all  •ocupatioiis... 

Agriculture 

Mannfaetanng  and  miiii&g 

Professional  and  personal 

Xradt,  oolauMro*,  uid  tran^MMrtatlMi 


1870  (censns). 


28,228,945 
12.605,928 
5, 922, 471 
2, 707, 421 
2,684,793 
1, 191, 238 


Per 

cent^ 


47.35 

21.06 

2L47 

9.52 


1878. 


34,000.000 
15,000.000 
7,600,000 
2,900.000 
8, 000, 000 
1,500,000 


Per 
cent. 


50.66 
19.83 
20.00 
10.00 


The  census  of  1870  gives  an  aggregate  value  of  all  personal  and  real 
property  for  that  year  of  $29,822,535,140. 

The  agricultural  intei*est  being  valued  at  38  per  cent,  of  all  others 
combined,  the  value  of  farms  and  proi)ert;y  is  $11,124,950,037. 

Value  <rf  fiwmfl,  1870 $9,262,803,861 

Valnoof  &nn  animalfi,  1870 1,525,276,747 

Valneof  farm  hnplements,  1870 336,878,429 


Total 11,124,959,037 

The  increase  of  i)opulati<Hi  over  10  years  was  somewhat  above  21  per 
eeiot.  At  the  same  rate  of  Increase  of  values  the  value  of  farms  and 
fJBam  products  for  1878  would  be  as  fi^ows : 

Value  of  fiirms,  1878 ?11, 207, 002,071 

Value  of  fann  animals,  1878 1,845,584,863 

Value  of  farm  implement,  1878 407, 6»,  899 


Total 13,401,200,433 

Tlie  value  of  farm  products  and  animals  for  the  year  1870  was  re- 
turned at  $2,447,558,058.  Production  has  increased  and  prices  have 
declined,  and  we  estimate  the  total  production  of  1878  at  about  $3,000,. 
000,000. 

I  des^in*.  a^^ain  to  call  attention  to  a  comparative  statement  of  the 
apj^opriation  made  for  the  different  departments  of  government,  and 
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tith  ttuH  pnrpoao  leprodnoe  the  following  statement  embraced  in  tlie 
iHt  umoal  report,  and  now  collected  in  some  particalara : 

It  ii  abown  by  a  recent  ■tatement  nutdn  from  the  teoonU  at  the  Treaaory  Depart- 
ant  that'tlie  total  espenditureH  of  tlie  DepwtmeDt  of  AgrioDltnra  from  18^  to  1877, 
InolTuivc,  amount  to  $3, 366,114.  KT.  From  tUi)  amount  sbonld  be  deducted  $100,000 
appropriated  in  1867  for  tha  purjiose  of  enabling  the  Commissioner  of  Aericnltuie  to 
«M(  •  deputment  building,  and  the  further  aom  of  $50,000  appropriated  for  the  print- 
lag  of  tta  Mtnnal  reports  of  the  department  for  the  years  litTQ  and  187I<,  and  erro> 
BMigdr  ohuged  to  the  cunent  amraal  expenses  of  tlie  depnxtiaent  for  those  yean. 
DedaMtng  theae  two  items  fiom  tbe  above  amount,  and  it  learee  th»  snm  of  (3,316,- 
tU.37  H  tliu  aggregate  amount  appropriated  daring  the  existence  of  the  govenunmt 
far  the  promotion  of  agricnltore.  The  ntter  insignificance  of  this  snm  becomes  appa- 
nM  when  compared  with  the  amonntx  appropriated  for  the  maintenance  of  other 
difMnteiite  of  the  general  govemment.  Dividing  the  total  amount  appropriated  by 
lh>  BnmlMr  of  yoan  daring  which  theae  appropriations  hare  been  made,  and  it  gives 
tbs  ■mall  Bam  of  (84,G3I  as  tbe  average  annual  expensesi  of  the  depaitment.  When 
it  Is  remembered  that  the  last  census  established  the  fact  that  one-ball'  tbe  popula- 
fidn  of  tbe  TTnitfMl  States  la  either  directly  engaged  in  agricultural  pursnits  or  ia 
vliolly  dependent  upon  them  for  supiMrt,  this  sum  becomes  still  more  insigniiicant  as 
n  ^ipTCpiiatian  for  fbetering  and  promoting  so  vast  an  int«reBL 

TIm  following  appropnations  for  the  years  named  will  be  sufficient  to  illustrate  the 
lifiownee  in  the  amounts  appropriated  for  the  varioiu  departments  of  the  general 
|Dt»inmeiit- 


l>epiTtiiieiiU. 


_, _«o - I  «,»77,4MM|  |l,SKa,eo7N 

biMon  Dfpftiun^nt Ja3,i)ij,u4r  w  I  isa.rm.3ie  ei 

VteDf^rtmnt I  Xl.Z'iJ.ITl  HI  I  *,2ti,KB  W 

■»n  I«P»rW"^n' '  A1-M70M  I  1:1.745,42a  « 

bMMK  DeiMrtmnit I  >7,  (.73,  OM  IT  ;  n  074,  ITS  39 

ft»Mmoo  Itopartnicut '  (i,  4*i--'.  aa  49  3,4UB,W."i  W 

BWtiiLut of  Jnrtio S,iKt,.''.4.t  :il  ■J.Kt.VM  M 

" ' if  AgrtcnUum ;  17t.wa9o!  ls«,6Ki  UO 


■i'.  m  83 


The  following  table  exliibits,  in  a  condensed  form,  tlie  appropriations 
Ude  by  Congress  for  tliis  Uepartmeiit,  tbe  disbursements  and  unex- 
pnded  balances  for  tbe  fiscal  j'car  euding  Jane  30, 1878 : 


na1«d.j    diatmraed. 


M4i  21  at  7a 

«.5«l«l    

)>,  no;  59  182  41 

tswoo 


DISEASES  OF  D05IESTICATED  ANDLALS. 

t  put  twenty  years,  or  more,  the  spread  of  iufeetiooe  aad 
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contagious  diseases  among  domesticated  a,nimalfl  in  this  country  has 
been  very  rapid,  and  increasingly  malignant  and  destructive.  So  wide- 
spread and  l&tal  had  many  of  tiiem  become  that  I  determined,  a  year 
ago  or  more,  to  institute  a  preliminary  investigation  looking  to  a  dis- 
covery of  the  cause  and  a  remedy  for  some  of  the  more  virulent  and 
destructive  of  these  maladies.  No  funds  beiug  available  for  this  purpose, 
all  that  could  be  done  was  to  open  a  correspondence  with  leading  stock- 
raisers  throughout  the  country,  hoping  thereby  to  elicit  information 
touching  the  annual  losses  of  farm  stock  from  the  various  diseases 
incidental  to  this  class  of  property,  the  character  of  the  maladies  most 
prevalent  and  fatal,  and  what  remedies,  if  any,  were  used«  A  large 
number  of  circular  letters  were  forwarded  ft>  the  regular  correspondents 
of  the  department,  and  to  many  others  engaged  exclusively  in  stock- 
raising.  Beplies  were  received  from  every  section  of  the  country. 
These  letters  contained  much  valuable  information,  which  was  called 
for  by  resolution  of  the  United  States  Senate,  February  20, 1877,  and  by 
you  forwarded  to  the  President  of  the  Senate  on  the  27th  day  of  the 
same  month.  (See  Ex.  Doc  No.  35,  Forty-fifth  Congress,  second 
session.)  By  reference  to  this  volume,  a  few  copies  only  of  which  were 
printed,  a  tabular  statement  wiQ  be  found  which  gives  returns  of  annual 
losses  of  domesticated  a.nimalH  in  1,125  counties  out  of  2,447,  the  whole 
number  of  counties  contained  in  the  United  States. 

These  returns  are  as  accurate  as  could  be  given  in  the  absence  of  an 
absolute  census,  but  for  less  than  one-half  the  Territory  of  the  United 
States  they  show  annual  losses  amounting  to  $10,091,483  in  swine  alone, 
and  for  all  other  classes  of  domesticated  animals  the  losses  are  given  for 
the  same  counties  at  $6,561,945,  making  a  grand  total  of  $16,653,428. 

These  figures  indicate  that  the  losses  of  farm  animals  throughout  the 
United  States  annually  aggregates  the  sum  of  $30,000,000  or  more.  As 
at  least  two-thirds  of  this  amount  seemed  to  be  sustained  in  the  loss  of 
swine  from  affections  which  appeared  to  be  but  little  understood  by  the 
fejmer  and  stock-raiser,  I  regarded  the  subject  of  sufficient  importance 
to  call  for  an  appropriation  to  defray  the  expenses  of  a  scientific  investi- 
gation into  the  causes  of  many  of  the  more  malignant,  infectious  and 
contagious  diseases  of  domesticated  animals,  but  more  especially  of  those 
incident  to  swine. 

The  sum  of  $10,000  was  appropriated  for  this  purpose,  and  as  soon  as 
the  fund  was  available  examiners  were  appointed  in  the  States  of  New 
York^  Indiana,  Illinois,  Iowa,  Kansas,  Missouri,  and  North  Carolina. 
These  examiners  were  instructed  to  devote  the  brief  time  allotted  them 
to  an  investigation  of  diseases  of  swine,  as  I  did  not  regard  the  amount 
of  the  appropriation  sufficient  to  cover  the  additional  expense  of  an 
investigation  of  infectious  and  contagious  diseases  incident  to  other 
classes  of  farm  animals. 

By  reference  to  the  returns  above  alluded  to  it  will  be  seen  that  th 
annual  losses  of  swine  are  heaviest  in  some  of  the  abOYe-named  StateB| 
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ttid  hence  it  was  deemed  advisable  to  confine  the  investigation  to  those 
States  and  localities  where  the  disease  was  most  extensive,  vimlenL  and 
lUaL  I  have  more  recently  appointed  an  examiner  for  Yirginia,  who 
has  devoted  a  portion  of  his  time  to  an  examination  of  a  fatal  disease 
prevailing  among  cattle  in  some  of  the  northern  and  northeastern  conn- 
ties  of  that  State,  and  who  prononnces  the  disease  plenro-pnenmonia. 

Pievions  to  the  beginniog  of  this  examination  and  investigation,  every 
disease  incident  to  swine  was  known  as  ^'  hog-cholera,"  bnt  the  examiners, 
whose  reports  are  now  being  prepared,  will  show  that  this  class  of  farm 
Btoek  is  snbject  to  almost  as  many  different  and  distinctiy  marked  dis- 
eases, and  of  equally  as  malignant,  contagious,  and  fatal  a  character,  as 
those  which  afOict  mankind.  *  Their  reports  wiU  also  show  the  identity 
of  these  diseases  as  they  annually  prevail  in  the  great  corn-growing  and 
pork-raising  regions  of  the  country,  and  wUl  demonstrate  the  absolute 
necessity  of  a  continuation  of  this  investigation  until  definite  results  are 
obtained  as  to  the  causes  of  these  disorders,  and  the  discovery  of  reme- 
dies for  the  same.  In  addition  to  the  saving  of  so  vast  an  amount  of 
property,  the  health  of  our  x>eople  demands  the  completion  of  this  work, 
as  it  is  a  noteworthy  but  lamentable  fact  that  many  hcMs  of  hogs  are 
diipped  to  the  nearest  market,  or  are  slaughtered  by  the  owner  for 
naifcetable  purposes,  as  soon  as  disease  makes  its  appearance  among 
fhem.  I  shall  therefore  ask  for  an  additional  appropriation  by  Congress 
•ble  me  to  carry  forward  and,  if  possible,  complete  this  investiga- 

<      i  of  the  most  dreaded  contagious  diseases  known  among  cattie  is 

of  pleuro-pneumonia  or  lung  fever.    It  was  brought  to  this  country 

as        y  as  the  year  1843,  and  has  since  prevailed  to  a  greater  or  less 

a     t  in  several  of  the  Eastern  and  a  few  of  the  Southern  States.    It 

e  its  appearance  about  a  century  ago  in  Central  Europe,  and  has 

(pread  to  most  European  countries.    With  the  exception  of  rinder- 

1       it  is  the  most  dreaded  and  destructive  disease  known  among  cattie. 

ke  Texas  catfle-fever,  which  is  controlled  in  our  more  northern  lati- 

>y  the  appearance  of  frost,  this  disease  "knows  no  limitation  by 

'  or  summer,  cold  or  heat,  rain  or  drought,  high  or  low  latitude.'' 

most  insidious  of  all  plagues,  for  the  poison  may  be  retained  in 

m  for  a  period  of  one  or  two  months,  or  even  for  a  longer  period, 

k      nt  form,  and  the  infected  animal  in  the  mean  time  may  be  trans- 

3d  firom  one  end  of  the  continent  to  the  other  in  apparent  good 

li,  yet  aU  the  while  carrying  and  scattering  the  seeds  of  this  dreaded 

ice. 

the  appearance  of  this  affection  on  our  shores  it  has  prevailed 

rent  times  in  the  States  of  Massachusetts,  Connecticut,  New 

;  New  Jersey,  Pennsylvania,  Maryland,  Delaware,  Virginia,  and  in 

Bt  of  Columbia.    It  has  recently  shown  itself  at  two  points  in 

[Alexandria  and  Lynchburg),  where  it  was  recently  prevailing 

it  form. 


26  REPORT   OF  THE   COMMISSIONER  OP    AGRICULTURE. 

^  At  present  the  disease  seems  to  be  circumscribed  by  narrow  limits, 
and  jould  be  extirpated  with  but  little  cost  in  comparison  with  the  sum 
that  would  be  requu'ed  should  the  plague  be  communicated  to  the  count- 
less herds  west  of  the  Alleghany  Mountains.  This  disease  is  of  such  a 
destructive  nature  as  to  have  caUed  forth  for  its  immediate  extirpation 
the  assistance  of  every  European  government  in  which  it  has  appeared, 
many  of  them  having  found  it  necessary  to  erpend  millions  of  dollars  in 
its  suppression.  The  interests  involved  in  this  case  are  of  so  vast  a 
character,  and  of  such  overshadowing  importance  both  to  the  farming 
and  commercial  interests  of  the  country,  as  to  require  the  active  inter- 
vention of  the  Federal  Grovemment  for  their  protection,  and  for  this 
reason  the  considerate  attention  of  Congress  is  respectfully  asked  to 
this  important  matter. 

THE  PARIS  EXPOSITION  OF  1878. 

The  United  States  having  been  invited  by  the  Eepublic  of  France  to 
take  part  in  a  universal  exposition  of  the  productions  of  agriculture, 
manufactures,  and  line  arts,  to  be  held  at  Paris  In  1878,  an  appropriation 
of  $160,000  was  made  by  Congress  December  15, 1877.  This  sum  was 
subsequently  increased  by  another  appropriation  to  $190,000.  Out  of 
the  sum  first  appropriated  $10,000  was  assigned  to  the  Department  of 
Agriculture  as  its  proper  proportion  of  the  fund,  with  which  to  make  a 
display  of  the  agricultural  productions  of  this  country.  From  the  second 
appropriation  of  $40,000  made  toward  the  close  of  the  second  session  of 
the  Forty-fifth  Congress  the  department  received  $5,000  additional  for 
this  exhibit. 

The  first  appropriation  wa«  not  available  until  some  weeks  after  the 
approval  of  the  bill,  and  the  exposition  was  to  open  about  the  1st  of 
May,  thus  leaving  a  very  short  time  and,  that  at  an  unpropitious  se^ason, 
in  which  to  collect,  prepare  for  exhibition,  and  transport  such  produc- 
tions of  our  agricultural  industry  as  would  do  credit  to  the  country. 

Every  effort  was  made  that  the  limited  time  and  meager  means  would 
permit  to  make  such  an  exhibition  as  would  attract  attention  of  the  peo- 
ple of  all  nationalities,  and  thus  enlarge  the  markets  for  the  consump- 
tion of  our  products.  Our  exhibition  of  agricultural  production,  though 
not  by  any  means  such  as  could  have  been  made,  or  such  a«  would  have 
been  made  had  more  time  and  money  been  devoted  to  it,  was  in  some 
degree  creditable  to  the  country,  and  has  received  the  approval  and 
commendation  of  the  French  authorities  and  the  people  of  other  coun- 
tries who  attended  the  Exposition. 

The  former  chemist  of  the  department,  Dr.  McMurtrio,  was  especially 
charged  with  the  care  of  this  exhibit;  but  as  he  has  not  yet  returned 
or  reported  thereon,  more  particular  mention  of  the  part  which  the 
Agricultural  Department  has  taken  in  the  Paris  Exposition  is  left  for  a 
subsequent  report. 
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POKBSTRY. 

The  former  Eeport  on  Forestry,  from  the  limitations  placed  ui)on  its  ox- 
Uab^  did  not  contain  all  the  matter  that  was  prepared  for  publication. 
An  additional  work  has  therefore  been  prepared,  under  my  direction,  by 
Dr.  Franklin  B.  Hough,  Commissioner  of  Forestry,  which  it  is  desirable 
shall  be  published  as  a  companion  to  the  former  report. 

Of  the  first  report  it  may  suffice  to  say  that  it  has  attracted  general 
attention  and  gained  the  highest  commendation  from  the  most  distin- 
guished authorities  on  forestry,  and  also  from  those  interested  in  the  in- 
dustries resulting  from  forest  products  in  other  countries.  Their  special 
joomals  reproduce  extracts  or  full  translations  of  imi>ortant  articles,  and 
manifest  great  interest  in  our  discussions  relating  to  the  extent,  manage- 
ment, and  maintenance  of  our  forest  supplies. 

The  manuscript  now  prepared  contains  ample  information  upon  the 
subject  of  forest  resources  of  other  countries,  a  subject  which  was  neces- 
mfly  excluded  from  the  former  report;  it  embraces  much  recent  in- 
ijnniation  concerning  the  changes  going  on  in  special  institutions  for 
instraction  in  forestry ;  it  reviews  the  proceedings  of  various  American 
societies  for  the  promotion  of  agriculture  and  horticulture,  so  iar  as  they 
fliflff^ftfi  questions  relating  to  forest  planting  and  management ;  it  includes 
several  special  memoirs  upon  scientific  investigations  in  this  direction, 
the  methods  of  management,  and  other  snbjects  of  unquestionable  im- 
portance that  have  not  hitherto  appeared  in  the  English  language. 

In  the  prosecution  of  this  investigation  Dr.  Hough,  during  the  past 
£dl|  visited  the  British  Provinces  of  Canada,  availing  himself  while  there 
not  only  of  the  various  official  reports  bearing  on  the  subject,  but  of  the 
eiM>peration  and  advice  of  many  persons  who,  from  official  i)osition  or 
special  qualification,  were  best  able  to  promote  the  object  of  his  visit. 
!niat  the  publication  of  this  supplementary  report  will  prove  of  value 
litere  is  no  room  whatever  to  doubt,  the  whole  question  of  forestry-  and 
timber  being  one  of  vast  and  vital  interest  to  the  entire  country. 

TbiB  volume,  if  published,  will  contain  about  as  many  pages  as  the 

>ort  on  Forestry  published  in  1877,  and  it  is  a  very  valuable  compila- 

'.         which  ought  to  be  published  as  a  second  volume  of  Agricultural 

.rt  for  1878,  and  300,000  copies  could  be  distributed  with  profit  to 

1       bi      less  of  the  country. 

1     9  subject  of  Forestry  is  of  se  great  and  immediate  importance  to 

ople  that  it  is  my  duty  to  again  urge  the  appropriation  of  the  small 

of  money  (80,000)  asked  for  last  year,  for  continuing  this  work  of 

J       Hough,  and  for  obtaining  other  facts  and  information  preparatory 

>lishing  a  Division  of  Forestry  in  this  department. 

{      tiie  science  of  Forestry,  so  far  as  relates  to  the  management  of 

•mains  for  the  growth  of  timber,  the  care  of  property  owned  by 

ones  and  public  institutions,  but  under  public  authority,  the  rights 

1  usage,  and  all  the  laws,  regulations,  and  judicial  decisions 
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relating  thereto,  we  shall  never  have  in  the  United  States  much  prac- 
tical interest,  because  the  circumstances  under  which  landed  property 
is  held  in  this  country  are  altogetitier  different. 

The  title  of  our  lands  is  allodial,  and  the  owner  absolutely  owns  all 
the  rights  belonging  to  the  soil,  subject  only  to  the  right  of  eminent  do- 
main, when  the  government  sees  fit  to  assert  it,  and  to  the  obligation  or 
assisting  by  taxation  in  the  support  of  government.  The  codes  and 
jurisprudence  of  E'lrope,  so  fiar  as  they  relate  to  Forestry,  are,  therefore, 
of  little  concern  in  the  future  management  of  our  woodlands ;  and  all 
the  special  training  bestowed  upon  young  men,  in  qualifying  them  for 
the  administration  of  these  interests,  would,  so  far  as  relates  to  legal 
provisions  and  the  various  remedies  that  they  provide  against  the 
evasion  or  violation  of  these  laws,  be  lost  upon  one  intending  to  devote 
himself  to  tree-culture  with  us. 

But  we  have,  nevertheless,  much  to  be  considered  as  regards  legal 
provisions  for  the  encouragement  of  planting,  and  already  in  many  ol 
the  States  premiums  and  exemptions  have  been  allowed,  some  of  which, 
being  iU-advised  and  fiill  of  mischief,  have  already  been  repealed.  In 
other  States  some  protection  may  be  needed  which  has  not  been  given; 
and  in  the  future  we  need  a  means  for  carefully  collecting  and  presenting 
ftdl  and  reliable  information  for  the  guidance  of  State  legislatures,  to 
the  end  that  nothing  be  neglected  that  their  true  interests  may  require, 
and  that  there  be  no  more  blunders  to  correct.  The  Forestry  report  oi 
1877  gave  the  principal  laws  that  had  been  passed  up  to  that  time  foi 
the  encouragement  of  forest-tree  planting  5  that  of  1878  will  give  all 
that  have  since  been  enacted,  with  a  careful  inquiry  into  the  cans 
which  have  in  some  cases  led  to  the  repeal  of  bounties  formerly  granted. 
It  should  be  the  duty  of  the  person  having  charge  of  this  inquiry  to  re- 
port annually  upon  this  subject,  in  order  that  a  uniform  standard  of  ex- 
cellence in  regard  to  legislation  upon  this  subject  may  be  reached  and 
maintained. 

But  let  it  not  be  inferred  that  we  can  learn  nothing  from  EuropeaB 
experience  upon  the  management  of  forests.  On  the  contrary,  w( 
have  everything  to  learn  and  apply,  that  this  experience  can  teach  us. 
with  regard  to  methods  and  management,  and  to  the  scientific  researches 
that  are  being  made  for  the  discovery  of  principles,  and  the  operatior 
of  natural  laws,  for  the  advancement  of  the  interests  depending  upor 
Forestry.  ' 

There  are  over  twenty  Schools  of  Forestry  in  Europe,  in  which  this  sub 
ject  is  taught  in  the  most  thorough  manner,  in  all  its  relations  to  science 
and  its  applications  to  the  planting,  management,  and  renewal  of  for 
ests.  The  professors  in  these  schools  have,  in  many  instances,  preparec 
special  memoirs  upon  subjects  of  practical  interest,  and  some  of  these 
schools,  as  at  Tharandt,  Neustadt-Eberswalde,  Nancy,  Hohenheim,  &c. 
have  published  from  year  to  year  information  of  practical  interest  ir 
every  country  where  trees  can  be  grown.    At  most  of  these  schools,  ex 
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pedmental  stations  have  been  established,  not  merely  for  the  instruction 
of  tbeir  stadents  but  for  origincol  investigations  that  shall  extend  the 
boundaries  of  knowledge  beyond  their  former  limits,  and  discover  facts 
that  may  be  turned  to  practical  account  in  cheapening  methods  of  man- 
agement or  increasing  the  value  of  products.  The  best  of  these  results 
ahoold  every  year  be  judiciously  digested  and  'prepared  for  publication 
finr  the  benefit  of  our  own  citizens. 

At  some  of  these  stations,  especially  in  Prussia  and  Bavaria,  the  gov- 
ernment has  instituted  a  series  of  comparative  observations  for  the  study 
of  the  climatic  effects  of  woodlands  upon  agriculture,  and  those  in 
diarge  of  these  systems  have  expressed  au  earnest  wish  for  cooperation 
in  the  United  States.  Among  the  agricultural  colleges  akeady  estab- 
lished through  Congressional  patronage,  and  at  several  of  the  meteoro- 
togical  stations  maintained  at  the  national  expense,  these  observations 
eoold  be  established  at  very  little  expense  beyond  the  cost  of  instru- 
ments. It  should  be  the  duty  of  the  person  charged  with  the  study  of 
Forestry  to  organize,  direct,  and  unify  these  observations,  and  to  digest 
and  publish  their  annual  result-s. 

It  should  be  remembered,  in  this  study  of  climatic  effects,  that  the 
general  humidity  of  our  atmosphere  is  much  less  than  that  of  Europe, 
te  the  reason  that  the  westerly  winds  prevailing  in  both  regions  pass 
over  the  Atlantic  influenced,  in  some  cases  in  notable  degree,  by  the 
Golf  Stream  before  reaching  Europe,  while  our  westerly  winds  have  their 
nmstore  largely  condensed  before  passing  far  inland,  by  being  carried 
over  high  mountain  ranges,  so  that  in  their  further  course  over  vast 
1  5  they  yield  no  further  moisture  as  rain,  and  the  surface  remains 

a,     id  in  many  places  not  susceptible  to  cultivation.    Hence  the  con- 
)ns  to  which  European  observations  might  lead  would  not  find  ap- 
]  n  with  us ;  and  if  we  would  know  the  laws  that  govern  our  cli- 

and  the  influences  that  may  tend  to  ameliorate  or  impair  it,  we 
work  out  the  problem  ourselves. 
1      "e  are  about  twenty  journals  wholly  devoted  to  Forestiy  published 
hi'      ous  parts  of  the  world.    Of  these, .British  India,  Eussia,  Sweden, 
1:1    :,  England,  France,  Austria,  Spain,  and  Italy  have  each  one, 
land  two,  and  Germany  the  remainder.    There  cannot  be  a  doubt 
every  one  of  these  contains  every  year  much  new  infonnation 
would  have  practical  application,  and  that  would  lead  to  useful  re- 
in this  country  if  known.    Some  of  these  journals  arc  distinguished 
ability  with  which  they  are  conducted,  and,  passing  over  all  that 
or  special,  a  great  deal  of  general  interest  to  our  citizens.    This 
ion  should  be  judiciously  prepared  and  given  to  our  i)eople  for 
benefit.    Besides  these  special  journals  of  Forestry,  the  trans- 
>f  learned  societies,  and  the  scientific  journals  of  more  general 
eou  contain  articles  of  practical  interest.    This  is  especially  true 
devoted  to  the  study  of  natural  history;  the  injuries  done  by 
injects  and  their  remedies ;  the  presentation  of  timbers }  the 
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mann&ctore  of  woods  and  wood  products ;  and  various  topics  of  inquiry 
that  have  relation  to  this  subject. 

Passing  from  these  studies  of  the  sciences  of  exact  observation  to 
those  of  a  business-like  character,  there  are  from  time  to  time  brought 
forward  new  methods  of  working  and  management,  which  are  urged 
upon  the  public  under  an  interest  that  seeks  profit  from  their  use.  It  is 
unfortunate  that  these  novelties  have  not  always  the  merit  which  they 
claim,  and  that  tn  hile  some  are  really  worthy  of  public  attention,  there 
atre  others  that  deserve  no  notice.  A  discriminating  and  impartial  state- 
ment of  what  is  really  worthy  of  notice  might  prevent  inconsiderate 
investments  in  others  that  are  not.  It  would  be  especially  desirable  to 
know  concisely  the  results  reached  by  commissions  appointed  from  time 
to  time  for  testing  alleged  discoveries  or  new  methods,  as  is  done  more 
or  less  every  year  by  various  European  governments  and  by  commis- 
sions api)ointed  by  learned  societies. 

In  almost  every  country  in  Euroi>e,  but  especially  in  Germany,  asso- 
ciations of  foresters  have  been  formed,  solely  for  the  discussion  of  ques- 
tions of  professional  interest.  K  a  new  disease  or  injury  to  young  seed- 
lings, or  to  nurseries  or  plantations  of  larger  growth,  has  appeared,  all 
experience  is  combined  and  all  science  is  exhausted  in  the  discovery  of 
its  cause  and  in  the  application  of  the  remedies.  The  comparative  merits 
of  methods  of  culture  and  management,  the  effect  of  fertilizers,  and  the 
various  circumstances  that  can  be  controlled,  so  far  as  they  affect  the 
interest  under  protection,  are  ftdly  discussed  and  compared.  Most  of 
these  associations  publish  annually,  or  more  frequently,  the  results  of 
their  labors,  and  not  a  little  of  these  would  be  useful,  if  known  to  our 
people.  The  meeting  of  German  foresters  at  Dresden  during  the  last 
summer  has  been  mentioned  as  one  of  unusual  interest. 

The  number  of  publications  devoted  to  various  questions  specially 
relating  to  Forestry  that  appear  every  year  in  Europe,  besides  those 
already  referred  to,  is  large.  In  Germany  alone  the  number  is  some- 
times a  hundred  a  year.  Not  a  few  of  these  possess  unusual  interest, 
and  the  best  results  of  these  labors  in  the  field  of  scientific  research  or 
applied  knowledge  should  be  known  wherever  they  can  be  applied.  In 
fact,  we  cannot  afford  to  let  these  new  principles  pass  unobserved  and 
unapplied  while  so  much  can  be  saved  or  gained  by  availing  ourselves 
of  their  use. 

Turning  ftx)m  this  field  of  experimental  inquiry  and  observation  in 
foreign  countries  to  our  own,  we  have  ui  various  sections  of  the  country, 
but  especially  in  the  prairie  regions  of  the  West,  a  large  amount  of  use- 
ftd  observation  every  year  accumulating,  wliich  shoidd  be  gathered  up 
and  made  loiown.  It  should  be  remarked  that  every  new  discovery  is 
not  valuable,  nor  will  what  may  be  applicable  in  one  region  be  useful 
to  another.  This  negative  knowledge  is  often  of  great  value  by  prevent- 
ing unwise  investment  and  consequent  losses ;  as,  for  example,  in  at- 
tempting to  cultivate  in  one  locality  some  species  that  has  proved  highly 
successful  in  another,  where  a  full  knowledge  of  all  the  conditions  recjui- 
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tito  Ibr  sacoess  would  have  shown  beforehand  that  the  enteq^rise  would 

There  are  also  from  time  to  time  various  economies  prox)osed  in  the 
Qie  of  forest  products,  some  of  which  would  prove  of  great  advantage 
If  generally  known.  In  other  cases  opportunities  now  neglected  might 
be  improved,  if  pointed  out;  and,  generally,  an  able,*  diligent,  inteUi- 
genty  and  impartial  study  of  the  various  subjects  having  relation  to  For- 
estry cannot  fail  of  resulting  in  lasting  benefit  to  the  country,  and  to  all 
dames  having  occasion  to  produce,  sell,  or  use  forest  products.  This, 
eiflier,  directly  or  incidentally,  may  be  said  to  include  all  classes  of  our 
citizens,  and  to  affect  in  greater  or  less  degree  every  interest  in  the 
country. 

I  subjoin  a  few  extracts  from  very  many  commendatory  notices  of  the 
vdnme  on  Forestrj-,  which  show  the  estimate  in  which  the  report  is  held 
and  tlie  desirability',  not  to  say  necessity,  of  the  continuance  of  effort  in 
tiiis  direction. 

OBie  I^ew  York  Times,  of  date  July  10, 1878,  after  noticing  the  efforts 
made  by  the  Secretary  of  the  Interior  to  prevent  timber  depredations 
tiuoaghout  the  United  States,  says  of  this  report : 

The  subject  is  a  broad  ono  and  weU  worthy  the  attention  of  all  thoughtful  men.  It 
litet  above  politics,  and  should  not,  as  it  was  last  winter,  be  discussed  in  a  partisan  or 
leotional  spirit ;  the  whole  country  is  vitally  interested  in  the  cultivation  of  the  forest 
lands  of  the  West  and  South. 

The  St.  John's  Printers'  Miscellany,  of  June,  1878,  says : 

Seport  upon  Forestry  is  the  title  of  a  very  valuable  work  laid  upon  our  table  through 
tiM  kindness  of  the  Hon.  W.  G.  LeDuc,  United  States  Commissioner  of  Agriculture. 
The  author,  Dr.  Uough,  has  certainly  fulfilled  his  commission  on  this  important  sub- 
Jwt  m  a  very  painstaking  and  exhaustive  manner,  and  fi-om  the  nature  of  the  informa- 
tkn  conveyed  in  its  pages  the  work  should  be  placed  in  the  hands  of  every  farmer,  at 

tet,  on  this  continent. 
It  might  not  be  amiss  to  suggest  here  that  the  Dominion  Government  should  appoint 

ftHks  Gonmiission,  for  this  is  a  subject  which  aiTccts  the  most  vital  interests  of  the 

iiKBtry  at  large. 

Die  Western  New  York  KuraUst  says : 

Of  this  report  we  do  not  know  how  the  newspapers  could  do  the  country  better  serv- 

^  >y  scattering  broadcast  among  the  farmers  of  the  land  i>ortions  of  the  informa- 

gathered.    The  timber  resources  and  timber  needs  of  different  parts  of  the 

the  methods  of  tree-planting  and  tree-pruning,  the  sanitary  and  climatic 

1  woodlands,  the  need  of  timber-belts  for  farm  and  fruit  protection,  valuable 

ffoducts,  and  many  other  important  subjects  are  treated  at  length. 

I  ine  Farmer  says : 

who  are  acquainted  with  the  great  acquirements  of  Dr.  Uough,  with  his 

7j  with  almost  every  subject  of  historical  :uid  scientific  inquiry,  with  his  great 

B.  and  his  fine,  clear  style,  need  hanlly  to  be  told  that  the  entire  work  has 

done.     It  is  much  to  be  regretted,  however,  that  from  want  of  a  sufficient 

ion,  a  vast  coUection  of  statistical  information  of  great  historic  and  economic 

1  as  many  usefnl  iUustrations  and  diagrams,  wore  obliged  to  be  wholly 

ue  the  work  was  so  limited  in  size  that  much  matter  of  importance  had  to 

out.    But  as  it  18,  it  is  one  of  the  most  important  works  ever  issued  by 
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The  Journal  of  Forestry  and  Estate  Management,  published  at  Lon- 
don, after  speaking  in  high  terms  of  the  report  of  Dr.  Hough,  and  the 
diligent  maimer  in  which  he  has  prosecuted  his  investigations,  says : 

From  those  soarces  he  has  been  able  to  collect  an  astonishing  amount  of  nsefol 
information,  which  he  has  arranged  with  laudable  carefulness  and  great  ability  in  the 
report  now  before  ua^ 

The  report  was  limited  to  a  volume  not  exceeding  650  pages,  which  has  compeUed 
the  author  to  condense  or  exclude  much  valuable  matter ;  but  still  the  book  is  com- 
piled in  such  a  masterly  manner  that  it  forms  the  most  complete  and  exhaustive  trea- 
tise upon  the  subject  that  has  yet  api>eared  in  the  English  language.  For  the  present 
we  would  recommend  the  careful  study  of  it  to  aU  arborists,  who  will  find  in  it  a  per- 
fect mine  of  information  calculated  to  instruct  and  interest  all  students  of  the  science 
and  art  of  forestry. 

The  Pioneer  Press  of  Saint  Paul  says : 

The  Report  on  Forestry,  by  Dr.  F.  B.  Hough,  issued  under  the  direction  of  the  Com- 
missioner of  Agriculture,  is  a  work  of  great  value.  The  author  seems  to  have  prose- 
cuted his  inquiries  with  industry  and  intelligence,  not  only  throughout  the  United 
States,  but  in  foreign  countries.  It  is  indeed  in  foreign  countries  where  the  vital 
importance  of  preserving  forests  has  been  long  understood,  and  where  for  many  years 
they  have  been  fostered  under  settled  policies  of  the  various  governments,  that  we  can 
learn  most  of  the  vital  necessity  of  forest  culture,  and  of  the  means  best  adapted  to 
promote  on  a  large  scale  the  growth  of  woods  and  to  preserve  those  which  stiU  survive 
the  tremendous  havoc  and  waste  which  are  making  in  aU  our  native  forests. 

The  following  is  an  extract  from  a  letter  written  by  Prof.  Andrew 
Llaurado,  of  the  School  of  Forestry,  Escura,  Madrid,  Spain: 

I  know  your  name  by  your  excellent  work  in  the  Report  upon  Forestry.  I  appreci- 
ate the  extent  of  your  knowledge  and  the  wisdom  of  your  government  in  charging  you 
with  the  duty  of  writing  upon  so  important  and  interesting  a  subject. 

Prof.  W.  S.  Clark,  president  of  the  Massachusetts  State  Agricultural 
College,  says : 

I  have  just  examined  with  pleasure  your  important  Report  upon  Forestry,  and  hope 
your  good  work  may  be  continued. 

Jos.  L.  Budd,  Professor  of  Forestry,  Iowa  State  College,  says : 

I  have  received  your  very  valuable  Report  on  Forestry.  It  is  a  matter  of  extreme 
regret  that  this  report  could  not  be  generally  disseminated,  and  especially  in  the 
West.    It  is  the  only  valuable  and  original  work  on  this  vitally  important  subject. 

DISTRIBUTION  OF  SEEDS. 

The  organic  law  establishing  the  department,  and  which  has  not  been 
changed  or  niodilied  iu  this  respect,  makes  it  the  duty  of  the  Commis- 
sioner to  coniliic  (isec.  526)  "purchase  and  distribution  of  seeds  by  the 
Department  of  Agriculture  to  such  seeds  as  are  rare  and  uncommon  to 
the  coimtry,  or  such  as  can  be  made  more  profitable  by  frequent  changes 
from  one  part  of  our  country  to  another,"  &c. 

By  these  express  terms  it  becomes  as  mucli  the  duty  of  the  Commis- 
sioner to  distribute  as  to  pui^chase  these  seeds.  Both  purchase  and  dis- 
tribution are  devolved  on  him  alone.  But,  for  reasons  not  now  apparent, 
tlie  distribution  came  in  time  to  be  transferred  from  the  department  very 
largely  into  the  Ijands  of  members  of  Congress,  a  division  of  the  seed 
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h^'fig  made  in  the  rooms  of  the  department  and  sent  to  members  at 
flieir  several  residences  in  Washington,  during  the  sessions  of  Congress. 

The  resfilt  of  this  saving  of  trouble  and  shirking  of  responsibility  by 
the  Department  of  Agriculture  was  that  members  of  Congress  were 
either  overwhelmed  with  the  burden  of  a  personal  distribution  and  a 
personal  response  to  letters  on  the  subject,  at  a  time  when  legislative 
duties  were  most  pressing,  or  had  to  be  at  the  expense  of  a  clerk  for  this 
purpose,  or  else  were  obliged  to  transmit  the  packages  as  received  to 
postmasters  and  poUtical  Mends  in  their  respective  districts,  to  be  by 
fhem  subdivided  and  further  distributed — usually  where  they  would  do 
the  greatest  political  rather  than  agricultural  good. 

As  illustrating  the  manner  in  which  I  at  one  time  hoped  to  correct  this 
eerious  evil  and  the  causes  which  have  so  far  hindered  its  complete 
adoption  and  full  effect,  I  beg  leave  to  quote  from  a  letter  addressed,  in 
February  last,  to  certain  members  of  Congress,  as  follows : 

On  agsnmmg  the  duties  of  Commissioner  of  Agricnltniey  I  found  that  the  distribn- 
tion  of  seeds  as  heretofore  conducted  had  grown  outside  of  the  law  to  an  evil  of  serious 
magnitude;  that,  in  contravention  of  the  manifest  purposes  for  which  the  department 
was  created,  it  had  included  not  more  of  ''new  and  valuable"  seeds  than  of  the  com- 
monest kinds  already  in  use,  and  which  could  be  bought  in  almost  every  seednstore, 
not  to  say  country  grocery;  that  it  had  been  extended  so  as  to  embrace  almost  every 
manner  of  applicant,  not  less  the  country  merchant  whose  object  was  to  sell  at  setail, 
tiian  the  bona  fide  cultivator  of  the  soil ;  that  it  was  prejudicial  to  agriculturists  them- 
selves, lulling  them  into  an  indifference  about  raising  their  own  seeda^thf  only  safe 
and  judicious  plan;  and  last,  but  not  least,  that  it  was  (and  was  so  pronounced  by 
many  of  their  number)  a  great,  unnecessary,  and  unwarranted  tax  on  the  time,  atten- 
tion, and  patience  of  members  of  Congress.    To  relieve  them  of  this  onerous  burden, 
and  to  bring  the  action  of  the  department  in  the  matter  strictly  within  the  intent  and 
letter  of  the  law,  I  determined  to  pursue  the  policy  indicated  in  the  circular  issued 
July,  1877,  and  which  I  had  the  honor  to  submit  to  the  consideration  of  memben  of 
Congress. 

In  this  circular,  issued,  as  wiU  be  seen,  before  the  assembling  of  the  present  Con- 
gniB,  I  requested  its  members  to  designate  the  best  men,  in  an  agricultural  sense,  in 
thdr  respective  districts,  to  receive  ''new  and  valuable"  seeds,  to  be  sent  out  by  the 
diputment.  Not  only  this,  but  at  the  request  of  many  members  of  Congress,  the 
dBpirtment  undertook  to  reply  to  letters  written  to  them,  in  which  application  had 
tan  or  should  be  made  for  seeds,  and  to  send  the  seeds  to  those  applicants  whom  they 
wold  Touch  for,  and  nominate  as  intelligent  and  worthy  agriculturists ;  and,  further- 
Bon,  would  answer  the  letters  of  those  whose  requests  could  not  be  granted,  stating 
to  the  applicant  the  reason  therefor,  and  citing  the  law  on  the  subject. 

Aaujority  of  the  members  have  furnished  lists,  and  the  seeds  have  been  sent  in 

MMidance  therewith.    Had  I  been  able  to  adhere  strictly  to  this  course,  much  of  the 

<^  ipoken  of  would,  in  my  judgment,  have  been  eliminated  from  the  pre-existing 

Ktttice.    But  it  has  now  become  apparent  that  the  clerical  force  of  the  department 

k  inadequate  to  such  a  task,  and  I  am,  therefore,  reluctantly  compeUed  to  remit,  in 

■iny  cases,  to  members  of  Congress,  the  burden  of  which  they  have  complained, 

iting  it  optional  with  them  either  to  take  the  seeds  to  their  rooms  and  themselves 

tebs  the  distributors  thereof,  or  else  to  leave  it  with  the  department  to  make  the  dis- 

I       ig  those  to  whom,  under  the  plain  construction  of  the  law,  it  was  in- 

r  anould  be  sent. 

ij       lor  want  of  clerical  aid,  I  am  forced  for  the  time  to  forego  the  line  of  action  I 

pped  out,  and  must  of  necessity  content  myself  with  the  hope  that  it  willgrad- 

BntsoTBiy  become  the  undeviating  practice,  as  it  is  and  should  be  the  undoubtr>l 

8  AOTt 
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policy  of  the  department ;  miless,  indeed,  some  other  and  better  course  can  be  deyiaed 
to  moderate  the  demands  of  applicants,  and  conJQine  to  legitimate  bounds  a  distribn- 
tion  wliioh  has  proved  of  so  great  value  to  the  country,'  even  in  the  imperfect  manner 
in  which  it  has  heretofore  been  done. 

The  views  here  expressed  I  have  seen  no  reason  to  change  in  any 
essential  particular.  The  necessity  still  exists,  and  must  always  exist, 
that  this  matter  of  distributing  seeds  shall  he  confined,  equally  with  the 
duty  of  purchasing  them,  solely  to  this  department;  and  I  am  pleased 
to  say  that  a  large  majority  of  the  members  of  Congress,  whose  opinions 
have  been  sought,  signify  not  only  their  assent  but  their  earnest  desire 
to  be  relieved  fi  cm  this  onerous  tax  on  their  time,  by  the  relegation  of 
the  labor  to  the  proper  party. 

They  see,  as  the  department  does,  and  as  aU  impartial  observers  must, 
that  an  important  purpose  for  which  this  department  was  created,  to 
wit,  acc^  ate  experiments  attending  the  introduction  of  new  varieties  of 
seeds,  and  intelligent  reports  on  the  same,  leading  to  the  elimination  of 
the  valuable  from  the  valueless,  can  be  reached  in  no  other  way  than 
by  having  tlic  department  to  be  the  sole  distributor  of  the  seeds  which 
are  to  be  placed  in  the  hands  of  agriculturists,  and  the  single  dejwsitory 
of  all  reports  fix)m  the  recipients  of  them — ^reports  which  are  to  be  the 
basis  of  futiue  distribution,  arid  guides  to  the  agricultuiists  in  every 
portion  of  the  country.  Already  tiiere  are  organized  in  the  department 
separate  divisions  charged  witli  the  work  of  gathering  such  reports  from 
all  parts  .of  every  State  in  the  Union,  eliminating  from  them  all  val- 
uable information — information  shaped  by  inquiries  pointedly  directed — 
and  filing  the  same  in  convenient  form  for  future  reference.  Unless  we 
can  get  such  reports,  and  have  them  convenient  for  reference,  and  thus 
know  the  results  flowing  fix)m  our  distribution,  the  distribution  of  seeds 
at  all  is  of  doubtful  value,  and  might  as  well  be  abandoned. 

Only  by  obeying  the  organic  law,  which  requires  the  Commissioner  of 
Agriculture  to  distribute  to  agriculturists  the  seeds  which  invite  them, 
can  we  hope  to  obtain  these  reports  \vith  any  degree  of  certainty.  This 
law  is  mandatory  and  must  be  obeyed  until  Congi^ess  shall  see  fit  to 
amend  the  same,  and  thus  i)cnnit  or  i)rescril)e  some  other  method  of 
distribution. 

Of  the  thousands  and  thousands  of  dollars'  worth  of  seeds  that  )iave 
passed  thi-ough  the  hands  of  jnembers  of  Concpess,  it  is  safe  to  say  that 
not  a  dozen  report  .s  have  ever  been  madB  that  have  been  available  to 
the  department  as  data  on  which  to  determine  the  intrinsic  value  of  the 
Qeeds  which  have  been  drawn  from  its  sup))ly,  or  of  the  causes  leading 
to  failure  or  to  success,  as  the  ciise  may  have  been,  in  the  various  local- 
ities where  they  wore  triiid. 

This  one  fact  rurnislies  all  the  argument  necessary  to  give  emphasis 
to  the  importance  of  a  «tvir>t  adherence  to  the  law,  which  enjoins  that  the 
distribution  be  made  by  the  Commissioner  of  Agriculture  and  only  to  agri- 
culturists. 

The  question  of  the  value  to  the /arwea-s  of  the  country,  and  relatively 
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to  1ii6  oonntry  itself ,  of  tlie  cliAtiibutions  of  seeds  wLicli  have  been  made^ 
by  this  dGpai-tinent — if  there  be  a^jy  serious  quei^tion  in  the  minds  of 
noUy  intelligent  men  on  the  subject: — would  :seej»i  to  be  ikirly  met  and 
fullj"  answered  in  tlie  inany  letters  received  daily  from  all  sections  bear- 
ing ample  testimony  to  the  inii)ortiuice  of  what  has  already  been  done, 
and  callhig  for  further  help.  A  few  of  tliese  letters  ai*o  appended  as 
iUoatirating  the  general  tone  of  thcii^  all.  It-  wUl  be  seen  that  wherever 
a  marked  increase  of  crops  has  oceurred  the  i*esult  has  been  attributed 
generally  to  the  new  or  iuiprj^ved  varieties  of  seeds  which  had  gone 
forth  into  those  sections  from  this  department,  and  that  wherever  a  bet- 
ter system  of  cullivatiou  has  been  inaugurated  IL  is  stated  to  have  been 
greatly  stimulated  by  the  i)riuci]>lesincidc.iicd  and  tht*  information  con- 
tamed  in  the  numeixjus  reiwns  of  the  Depai  linent  of  Aj^^iculture.  Not 
infrequently  do  correspondents  volunteer  the  statement  that  the  seeds 
which  we  have  sent  them  have  irvjrejised  the  yield  of  (rroi)S  from  one- 
teoth  to  ouefuurth,  and  in  some  insttuiees  an  hundredfold.  Not  the 
least  of  mjiny  resulting;  l>eueliis,  tbey  say,  will  be  found  in  the  more 
mixed  and  varied  husbandry  wliicli  iJie  introduction  of  new  seeds  has 
made  ])OS:.iblej;  the  groaier  nujjiber  of  ci'oos  renderin.ij:  the  farm  more 
8elf'SU))porting,  and  niateriully  lessening  the  danger  of  total  loss,  as  is 
often  the  case  when* cultivation  is  eonlined  to  one  or  two  staj^le  crops. 

The  following  extracts  from  our  correspondents  indicate  the  almost 
invariabl'*  tone  of  the  letters  which  ait's  received  on  this  subject: 

ALAnAUA. — ^^V  corresi>ondent  sjiys:  *'Tlie  wheat  sent  mo  by  the  de- 
partment x»o.>sesses  value  aliove  gold,  and  an  aihiptaliou  al)Ove  any  other 
variety.'' 

Akkansas. — **The  varietv  of  v.-heat  from  the  d(i)arln\enl  vieldsmore 
and  Baits  this  i)eople  better  than  any  otiier  evei'  tried  heiv."  Another: 
"The  winter  rye  sent  here  by  tl)e  ilepartment  ishij^hly  satisfactoiy,  and 
hM doubled  the  yield  of  that  ffmin  in  the  county."  Another:  "The 
oatiarea  great  improvejuent  on  any  others  ever  grown  here,  and  are 
the  best  in  eveiy  particular." 

to^'^'E(:TICUT. — '•Tin*  wheat  sent   us  by  the  depai'tnient  is   rhe  ad- 
■uratiou  and  wonder  of  all  the  farmers;  the  best  ever  rais^'il  heie." 

Indiana. — ''The  introduction  by  the  departuient  of  iraproved  varie- 
tieiof  wheat  has  beeu  worth  thousands  of.dnllars  to  our  county.'" 

Xarbas. — *'The  two  wheat**  sent  hei'e  by  the  departnient  ai^  very 

^■taabli*  and  a  gi-eat  aequisiiion."    Another:  *'The  winler  oats  have 

'•'gely  increased  the  yield  and  croj)  in  this  Staii?." 

Kentucitv. — ''The  new  wheats  sent  from  the  depiiihnent  are  supe- 

and  more  [topiUar,  giving  bettt^r  satisfaction  than  atj.v  wi-  have  ever 

1."    Another:  ''The oats  are  very  i)roduetive  and  fully  successful." 

niK. — "Wlieat  from  the  deptu*tment  is  valuable,  yields  10  to  23 

jier  acre;  average  of  the  entire  State,  before  oiil>  IV  Uushc^ls." 

*:  "Oats  from  the  department  prove  to  be  just  what  we  want." 

rLAND. — "The  wheat  introduced  by  the  department  is  veiy  valucv- 

t     beat  raised  here;  yields  much  above  the  average." 
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MiOHiaAN. — "Wheats  from  the  department  yield  well,  from  15  to  40 
bushels,  much  above  the  average,  which  is  13J  bushels  per  acre.'' 
Another:  "GDhe  new  oats  are  satisfactory,  altogether  the  best  raised 
here.'' 

Mississippi. — "Oats  introduced  by  department  have  been  a  great 
advantage  to  this  section.'' 

MissouBi. — "GDhe  introduction  of  improved  wheats  by  the  department 
has  been  of  great  value  by  increasing  our  crop." 

"Nebraska. — "The  wheats  from  the  department  gave  great  satis&e- 
tion,  yielding  from  13  to  40  bushels  to  the  acre ;  much  above  past  average." 
AnotJier:  "The  corn  is  a  valuable  acquisition^  the  best  grown  here." 
/  NoBTH  Caeolina. — "  GDhc  introduction  by  the  department  of  improved 
varieties  of  wheat  has  been  the  means  of  largely  increasing  the  produc- 
tion of  that  crop  in  these  counties." 

Pennsylvania.— ."The  wheat  sent  from  the  department  has  made  a 
decided  improvement  iq  the  yield  and  quality  of  our  wheat  crop,  and 
given  great  satisfaction."  Another:  "Since  the  distribution  of  the  two 
varieties  of  oats  by  the  Agricultural  Department,  our  oat  crop  has  been 
nearly  doubled,  both  in  quantity  and  weight  of  the  bush^" 

South  Carolina. — "The  wheat  sent  from  the  department  is  beauti- 
ful, gives  large  yield,  nearly  free  from  rust;  greatly  increasing  our 
crop,  and  we  want  more  of  it." 

ViRomiA. — "All  are  well  pleased  with  the  new  varieties  of  wheat  team 
the  department ;  have  much  increased  our  yield."  Another :  "  The  yield 
ranges  from  14  to  40  bushels  per  acre;  the  average  in  past  years  has 
been  from  8  to  10  J  bushels  per  acre."  Another:  "The  pecuniary  advan- 
tage to  our  Stiite  from  the  improved  oats  is  greater  than  the  entire 
annual  appropriations  for  the  Agricultural  Department."  Another: 
"The  value  of  the  new  potatoes  sent  to  our  State  is  worth  more  in 
benefits  to  us  than  the  whole  cost  of  the  department." 

Wisconsin. — "The  improved  varieties  of  oats,  wheat,  and  barley 
sent  to  our  State  from  the  department  are  a  most  valuable  acquisition^ 
and  have  largely  increased  our  crops." 

A  comparison  of  the  statistics  of  production  at  dififerent  dates  shows 
that  there  has  been  an  iiiereaM  in  average  yield  per  acre  of  wheat,  com, 
oats,  and  other  crops ;  ranch  of  this  is  without  doubt  due  to  the  use  of 
seeds  of  improved  varieties  of  those  grahis  disfributed  by  tlw  department 
during  the  last  decade.  For  instance,  in  1870,  the  average  yield  per 
acre  in  the  United  States  was,  of  wheat,  12.4  bushels  5  of  Indian  com, 
28.3  bushels;  of  oats,  28.1  bushels;  and  correspondingly  so  with. other 
crops.  In  1877,  the  average  jdeld  per  acre  of  the  same  crops  was,  of 
wheat,  13.9  bushels ;  Indian  com,  28.6  bushels;  oats,  Sl.C  bushels.  Total 
yield  or  crop  of  wheat  in  1870  was  235,884,700  bushels;  of  Indian  corii^ 
1,094,255,000;  of  oats,  247,277,400.  Yield  of  same  crops  in  1877  was, 
wheat,  364,194,146;  of  Indian  com,  1,342,658,000;  of  oats,  406,394,000  j 
showing  a  general  increase  in  the  seven  years  of  about  50  per  oent^ 
Analyzing  these  facts  will  show  results  in  localities  as  follows: 
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&  She  aveitige  yield  per  acre  of  the  two  Oarolinas,  in  1870,  was,  of  wheat, 

*%8  ImsfaQls;  in  1877, 9.1  bushels.    Of  Minnesota,  in  1870, 15.2  bushels ;  in 

fa«7,  18.6  bushels.    Virginia,  1870,  9.6  bushels;  1877,  10.4  bushels. 

Pton^ylvania,  1870,  12  bushels;  1877,  13  bushels.    Georgia,  1870,  8 

Thadids;  1877,  9.5  bushels.    Showing  an  increased  average  product  in 

13ie  States  named  ranging  from  1  to  3  bushels  per  acre,  adding  millions 

of  dollars  to  our  annual  values. 

Of  purchases  and  of  distributions  which  have  been  made  and  nothithr 

reported,  I  would  remark  that  in  the  summer  of  1877  I  purchased 

HnBgary,  and  imported  to  this  country,  some  of  the  celebrated  wheat 

Sandomirka,  the  flour  of  which  has  long  commanded  the  highest 

>  throughout  all  Europe,  and  is  also  imported  into  the  United  States 

oertain  special  purposes.    This  wheat  had  the  reputation  for  very 

years  of  being  the  best  grown  in  that  country. 

i^  ^^     9  imx>ortation  was  distributed  with  great  care  in  theiall  of  the  same 

.    With  the  exception  of  two  or  three  localities  in  Tennessee  and 

in  North  Carolina,  the  results  have  been  unfavorable ;  but  whether, 

r  being  acclimated  in  this  country,  it  will  not  prove  to  be  a  profitable 

valuable  grain,  can  only  be  determined  after  further  experiment. 

-r  i         •  new  varieties  of  winter  wheat,  such  as  the  Golden  Straw,  Ar- 

<  Gold  Medal,  Sandford  and  Silver  Chaff,  were  also  distributed  in 

I  of  1877;  in  all  about  eleven  hundred  bushels.    Extracts  from 

»    ms  made  regarding  these  varieties  will  be  appended. 

1      t      spring  sowing  the  present  year,  there  were  distributed  the 

ng  varieties :  Golden  Globe,  Defiance,  Champlain,  and  Sherman, 

1  of  420  bushels,  the  Golden  Globe  largely  preponderating ;  the  re- 

rf  this  distribution  of  spring  wheat  will  likewise  appear  in  appended 

s. 

reive  hundred  bushels  9f  other  varieties  of  winter  wheat,  viz..  Mold's 

8,  Mold's  Red,  Yellow  jVIissouri,  Victor,  Swamp,  and  Midge-proof, 

hree  hundred  bushels  of  the  previously  tried  Silver  Chaff,  have 

iistributed  during  the  fall  of  the  present  year.    These  will  all  be 

I  upon  after  the  next  summer's  harvest. 

iety  of  oats,  named  (from  some  circumstance  attending  their  im- 

yjSL  and  purchase)  ^^  The  Board  of  Trade,"  and  probably  of  Norwe- 

irigin,  distributed  in  a  smaU  way  last  season  (spring,  1878),  has 

I  to  be  of  great  value  to  the  country,  and  wherever  tried  has  uni- 

produced  large  crops,  the  grain  weighing  from  35  to  40  pounds 

dL    It  has  been  a  very  decided  success. 
e  were  also  distributed  of  winter  oats,  obtained  mainly  from  Ten- 
about  470  bushels. 
ve  there  were  sent  out  in  the  fall  of  1877  about  350  bushels,  knowp 
Winter  Rye;  of  barley,  at  the  same  period,  400  bushels  of  a 
y      ety ;  and  100  bushels  of  a  spring  variety,  the  past  season^ 
ry,  distinguished  for  its  early  ripening  and  excellent  malt* 
,  of  Silver  HuU  buckwheat,  164  bushels. 
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Ikpurtmfnt  of  AgncalUre,  /rom  J11I3  1,  lt:77,  to  June  30,  1978,  inelnww. 
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Reports  of  these,  as  of  many  other  ^seccls  einuixerated  in  the  preceding 
tabular  statement,  will  likewise  be  found  in  the  appendix,  and  are  well 
worthy  the  attention  of  the  agriculturist,  who,  a,s  a  rule,  is  more  inter- 
ested in  detailed  opei-ations  and  special  results  than  in  general  theories 
and  deductions. 

EOnSDIAlE  NECESSITIES  (JP  THE  DEPARTMENT. 

The  immediate  necessities  oi  this  department,  beyond  the  appropria- 
tions usually  made  for  its  onlinary  working,  may  b^  slated: 

1.  A  laboratory  of  proper  size  and  fully  equipi)e(l,  to  cost  not  l«\^s  than 
$300,000,  with  a  sufficient  appropriation  to  meet  the  expenses  of  the 
additional  force  that  \rill  be  necessary  to  carry  forward  iuvt'stigations 
on  alarger  scale  than  the  present  laboratory  and  i)i>plinnces  will  permit; 
an  increased  appiopriation  for  the  salary  of  the  chemist,  and  the 
farther  sum  of  85,000,  made  aTi:i]able  immediately,  to  pay  for  labor  and 
material  necessary  in  the  pressing  work  of  this  division. 

2.  An  experimental  farm  of  one  thousand  acres  of  ground,  in  the 
neighborhood  of  this  city,  and  fiv(-  expeiimental  ►stations  in  different 
sections  of  the  couniTy,  viz.,  one  in  California;  one  in  the  interior  of  the 
continent  (to  be  devoted  to  the  introduction  and  preservation  of  the  best 
breeds  of  domesticated  animals  and  to  the  domestication  of  some  of  the 
native  wild  animals  of  the  countrv^  among  them  iIk^  buiValo);  one  in 
Texas;  one  in  Florida,  and  one  in  New  York  above  the  latitndi*  of  Al- 
bany. To  inaugurate  these  farms  a  large  siun  will  not  be  necessai,\ ,  and 
after  the  first  year  the  exi)ense  will  bo  more  than  paid  by  the  rcsnlts  of 
the  cultivation  at  each  station.  • 

3.  An  incrreased  aj>propnation  Ibr  the  gardens  •iiul  grounds  of  the 
department,  wluch  embraces  experimental  cultivatioji  and  propagation 
of  trees,  plants,  &c.,  for  distribution.  This  a])proi)riation  slwrnld  be  in- 
crcased  to  at  least  §15,000. 

4.  An  incix\ised  ap] propria tion  of  §;>,000  for  obtainii.'g  new  material, 
employing  labor,  and  ot'iorvvist".  extending  the  benelits  arising  from  the 
museum  and  botanical  divisions  of  this  ilci)artnii'nt. 

5.  A  rt^newal  of  tlie  a]ipri)i)riation  of  610,000  for  the  examiuati(m  of  the 
diseases  of  domesticated  animals — a  work  already  partially  accomi>lLshed.- 

t  A  n.'ncwahof  the  aj^jnopriation  of -^."•jOOO  fojcontinning  the  investi- 
S&tion  of  the  history  and  habits  of  insects  injunous  to  agriculture, 
specially  those  injurious  to  the  coUon-i)lant — a  work  already  partially 
Wnpleteil;  and  the  further  siun  of  $."5,000  to  pay  the  noccssaiy  salaries 
tnd  contingent  and  traveling  exi>enses  of  observers  employed  in  such 
dnty,  and  also  such  additional  compc^i'^ation,  not  exceeding  one  thousand 
dollars  per  annum,  to  the  entomologist  of  the  department. 
7.  An  additional  ai)propria  t ion  of  $0,0(  M)  to  contin  ue  t  he  work  on  forestry. 
&  An  ap])roj»riation  of  8i>,000  If)  erect  a  stable  suitable  for  the  housing 
protection  of  the  stock  used  on  the  d(»i)artment  grounds. 
Very  rt^spectfnlly,  your  obedient  senant, 

WILLIAM  G.  LeDUC, 

Oommissianer  of  Agriculture. 
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EXPLANATIONS  AND  REMARKS  ON  THE  TABLES. 

Jn.  mak\ng  tboroagb  examination  of  the  qnestion  of  sugar  prodnction  in  the  United 
a  eoUateral  inqniry  has  resulted  in  infclrmation  which  is  appended  to  this  pref- 
report  at  this  time,  for  the  attention  not  only  of  the  legislative  powers  of  the 
r,  bat  of  all  those  interested  in  commercial  transactions  with  sugar  an&  its 
•Qied  products. 

Thia  tabular  statement  of  the  tariff  on  sugar,  extending  from  1790  to  1877,  inclusive, 
eompiled  with  care,  has  been  subjected  to  such  revision  as,  I  beheve,  entitles  it  to  the 
eonfidenee  of  those  who  wish  to  investigate  this  subject,  or  to  predicate  legislation 
tiienoiL 

The  tabular  statement  of  the  imports,  exports,  cost,  and  consumption  of  tea  and 
OOffiM  was  prepared  at  the  saL  «  dme  and  with  Uke  care,  and  is  worthy  of  attention. 

The  Imports  and  Exports  are  taken  or  compiled  from  the  ''American  State  Papers" 
and  the  statistics  of  ''Commerce  and  Navigation." 

The  "Difference"  ia  obtained  by  subtracting  the  exports  from  the  imports,  or  the  re- 
TBEse;  if  the  export  item  exceeds  the  import  item,  a  minus  sign  is  ui^Bd  to  designate 
fluoh  excess. 

**Value*'  signiiies  the  d^erence  between  the  value  of  the  imports  and  the  value  of 
the  exports,  and  is  therefore  the  cost  of  what  is  consumed.  From  1867  to  the  present 
date  the  amounts  in  the  value  column  are  quoted  from  the  statistics  of  "Commerce 
and  Navigation." 

"PHoe,"  or  " Average  price  per  pounds"  is  obtained  by  dividing  value  by  the  quantities 

in  tlie  column  of  foreign  consumption. 

Tlie  annual  amounts  "Paid  for  ouetoma"  from  1867  xmtil  date  are  quoted  or  compiled 

Jie  statistics  on  "Commerce  and  Navigation";  previous  to  that  year  they  are 

by  multiplying  the  quantity  consumed  by  the  rate  of  duty  on  each  kind  or 

e  of  the  article  under  consideration.    For  instance,  tea  is  classified  under  varioua 

e,  with  a  specific  rate  of  duty  on  each;  also,  refined  sugar  comprises  different 

s,  with  a  corresponding  variety  in  the  rates  of  duty. 

A      "Bate"  or  "Average  rate  of  duty"  is  the  result  of  dividing  the  Paid  for  customs  by 

nt  consumed. 
X      ooiumn  of  Domestio  produce  is  estimated  and  collected  from  various  sources,  and, 
mgh  not  absolutely  correct,  forms  the  best  known  data  of  the  sugar  produced  in 
Jnited  States. 
X      figures  in  Domestio  exports  are  quoted  from  the  "American  State  Papers"  and 
i      cs  of  "  Conmierce  and  Navigation." 
Jitevious  to  1867,  Foreign  consumption  is  deduced  from  the  imports  and  exports;  after 
time  the  amounts  are  taken  from  the  tables  of  home  consumption  in  the  statistics 
-  Com      rce  and  Navigation." 
xl  consumption^  previous  to  1867,  is  the  difference  between  domestic  production 

in  subsequently,  the  amounts  are  copied  from  the  statistics  of  "  Commerce 

vigation," 
M  eoasumption  and  Average  per  capita  are  interesting  and  important,  as  showing 
cate  of  increase  in  the  consumption  of  tea,  sugar,  and  cofToe  with  the  increasing 
also  the  fluctuations  from  year  to  year  caused  by  changes  in  the  tariff  laws 
1        or  other  disturbances. 
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31i,T35,03a 
195.^^8,484 
»«.4U,S44 

isi,eas,i(iB 

311, 13e,«Sl 
S10,1HH,''89 


I9,«0S 


9.  eaa',  tm 


P, -018,473 
J2,4B9,ffl'T 
13, 37^134 


<  Theie  Imports  we  for  oilendsT  ji 


ASyigMm, 


, Im  years  and 

•  Error  ot  300,000  pnonils  in  uddiCion  In  S 

•EBllmatBd  by  UklDg  the  mean  betveen  Imports  o(  18U  uid  IBSl,  tliere  bring  no  atatliUos on  nand 

•  Error  of  0.000.000  ponnila  In  addition  in  Keport  of  Commorce  Bn<l  NaTlintlDn  fn  IgU,  pacaa  SB  and M^ 
'TheooimponBorB  tor  nine  month*,  fiom  October  1,1848,  to  Jnns30,  1B43. 

•  AlUr  tB67,  iaclimive,  tbo  amonnt  of  ooffee  coDsiuned.  wilb  tbe  nine  of  and  iatj  nsld  on  the  sama, 
la  taken  from  the  Annnnl  RaporU  on  CoKmerce  anil  KaTlgntion.    Prevloai  to  tbat  data  Uie  dmrenoa 


importa  and  eiportsia  considered  the  coDSumptloD,  and  tho  datf  audTnlnn 


voalooUtad 
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taak^Kot  fear  from  1790  to  187B— Contmned. 


DomMtSo. 

—"-• 

gjMfct 

Tot^ 

ProdiMW. 

Eiporti. 

Potalgn. 

tie. 

ToUL    . 

«... 

7,615,B!M 

8;«c;os8 

6,il7I,(lB9 

1,  ei2,  es3 

B,S60.Slt 

7,788,  DM 

e,xn.tm 

107,*SHS58 
88,177.561 
lSl.Ml.fiH 

iSt!M9,39a 
ISO,  <n,  839 

1K,791.*8* 

UF^e[>Q.so5 
ia>,n-J,e8T 

SS" 

1^038,479 

171,  tin.  101 

1146.380,  MS 

i«.o«,sn 

it5^7M.e83 
•ITS.  HI,  783 

153.ST1,B65 

338,M8,«9S 

s3a,oas.63j 

:::::;;; 

founif. 

,SSiffl 

ia4,«fl,N3 
T50.*17,Sffl 

IW,  863,071 
JOT.TOl,  168 

iialwsCsM 
«a,a!o.Ha 

182,019,537 
n5,79*,8B3 

•ns,74i.7« 

l[lB,3Tfl,2(i7 
330,814, 3l7 

aS3,5Tl,«65 
Ia4,B30,l>3t 
i«9;73S;ft!l 
*0[,B75.1>11 

339!  51^  908 
3a3.W5.KR 

gSSSf 

1B,10%»IJ 
19,  WO,  OSS 
Sn,  1185, 760 
80,609,760 

M,  643,  H7 

III 

31,4«3i3a 

34^985 
33,911.430 

34,3i!4.fiaS 

37,400,130 

43,456.531 
44,588.  083 
45,fifl7.  6W 

°nffldf. 

■i 

<«w 

j  ^ 

Is 

3,  Tie 

■       U'" 

._.-.iM.»3 

"""■:: 





■    IM 

I.        53,s3s.ras 

,  .u~  .~-  r r—  I '*  Importa  U  tkkea  ud 

„„    The  yean  1807  and  1815  on  qaoted  &vm  "  FitUu'i 
,  y  1^000,000  poBuda  In  addifion  In  tha  £«part  of  Commeics 


lempt  fttuD  dnt;.    By  out  of  Juno  6, 
ooffee,  aocoidlog  to  tu  plaot  of  impor. 

Fen^fl  price  per  ponod  of 


EEPOBT  OP  THE  COMMISSIMTER  OP   AGBICULTViat. 


Taxls  Itt,— fmporb,  ecporU,  wmI,  pr^Uictton,  and  ooM>mj>NM 


F«Mgn. 

VslMof  fnrripibrot 

™iue» 

Xnn. 

laportt. 

Kxport.. 

"^T 

Tilnt. 

«• 

.  FIUT  uMnniiM. 

FtmdM. 

SBsa 
.  lis 

M.  TM,  *7B 

S:S:S 

ea.  \»\.  539 

117,034,^37 
1M,06I,«' 

SS;i£ 

sT,tisi.esi 
III 

»,  7115,  aw 

rtBl,470,*M 
53,lM.eM 

17, 470,  eu 

53.jai',7M 
M,  t»,04l 

711. 0:10. 01% 

70,H«,B37 

3i,ii«e,gsE 

Tfi,.17J,»B( 

w.sr.i.DSf 

(10,117,717 

i-n.  c-fl,  on 
'](;;. Ml,  B91 

ISi;?5S 

l!a>,»1l!.ll7l 

i3P,-j)i,ooa 

1BS.M»,3OT 

..Is 

• 

19,  7P1,  l.li 
£4,0^  >uo 
95.S19.aHI 

ffias 

90,8S,1,573 
S7,ST7.  391 

lii 

a,5ss,3ai 

iiil 

li;790,e3. 

5g| 

1S,«B,MI1 

17,019,  239 

ia,oi5,wo 

P,  309,  99* 
10,643,8SII 

(1.070,  SM 
W,  21TT,  fa7 
UB-TOOTO 

iOOl,  ISl 
•11, 030,  99 

B7,  K7fl,  4311 
4, 503;  074 

Prand*. 

(fcnto. 

£«lton. 

Ont.. 

34.W:I.Sm 

1 

msS;^ ;:;::::::: 

U,  3U,  M4 

33,079.139 
«;«IJ,0S4 

cn,  04B,  oai 

5^441;  001 

u.eoi,su 

W,3SH,733 

m;i73:»3 

M,D8J,070 

6).S1«,30S 
W,S.VI,3.'iO 

SSSJS 

43.WS,«4 
M.ai4,3H 

di<,fll7,S3l 
71,wiw 

w.oi4,4«a 

so,  033,  70S 
5\0;a,T07 
43.ftPtl,%3 
47,0S3,71S 

7t.K».ia3 

III 

131.097.  09S 
171^310,004 

nca.iD  sicKmnb-M. 

1 



O-lOO 

fl,o»^»« 

TBIHD  DkCEMKIUM. 

J 

1 

^i-'ioo     %wi'«it 

J 

m 

.OS 

\  \%1.  HO 
a.  43l<,  7M 
S,  570,739 

3.573,510 

niinii;™; 

S,  IRoi  OO' 

Bai , 

wtrra  ii«cE(snw. 

laffl!;";"::;.:;;::;::; 

Oil 
OU 

BEPOBT   OF  THE  COMMISSI  0.^  £11  OF    AOBiCULTURB. 


rim  On  United  SMIm  /or  eaiA  JUeal  year  from  L790  lo  l^TTfl. 


S,TJO.a<  T3,TIS,«S 
B^-msn  75,  ?!«,-'' 

iki:     $9sa,Bia  TO,TU.Ta 

J99       >IS1<,«9  ra.TWB7L, 

va      K197. 4B101.(Ma,900       im, 

m.  ia,»<»,6W3o,aie,Tai     laa, 

'"      ftlM,  WBTO,T»3.T30!     300.1 
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Tablb  III. — Imports,  apm-tt,  eeai,  produeiUm,  and  (xnuntinjtKon  of  in 


IS!:: 


B.318. 
1.  MX  M! 

ii.fln,iia 


450, 31:2. 993 

400,310,097 


45a,  HW, 

B34.Me,7» 

T7<3.7»a,3tS 
l.DI«lS3,t90 

i,saii,3»,us 


1,S91.3(M.3S1 
1,995,198,333 
1,414,«>«,«3 

1,594,  last,  SM 


118,309, 


195, 465, 7H 
3Sii.H%tX 
4*4851-— 


im,  7*3,  ISO 

445,554.440 

094,631,998 


is!  ^,  *3e 

11, 404,  OK 


Mpr.ct. 

»l.r.'3: 
sOpr-cl. 

SOfr.ot, 
Mpr.flt. 
Mvr.ct. 
Mpr.ot. 


18.  na,' 

7,iW0,l« 
fil,  340,017 


709,  SID,  D3E 

i|ai%4ti,a*9 


«.a73.4en 

13,145,410 

10,3»),3» 
19,SM.T79 
S.OTT.flSS 


1.184  423.540 
1, 4»\  —  °" 
1.43«, 


}.«1.6 
1,081.0 


i4,aia5T3 
07,930,  eai 

63.48).  B34 

UM1,374 


IT  years  u 
IE  betTreei 


•TboM  ImportB  are  frora  Oclobflr  1,  IC42.  to  Jiino  : 
eiports  (raai  the  Impgrta,  (mil  tho  Tilnu  aud  diity  M 


ne  and  dnty.  Is  ta 
in  olitsined  by  « 


SEPORT  Ol!'   rHB  C0MMIS8I0NHB  OF   AQSICULTT7BE. 
VtMed  aiatttfvr  eaehfiwal  year  from  1790  to  1878— Continued. 


Tjdne  of  fcretp,  brown 

DomwUo. 

c™.™ 

ptlon. 

l| 

F»id  fur 

lotaL 

Ppfidoo*. 

Sipoif. 

Foratgn. 

DomesUo. 

ToUl. 

^Z^ 

ii 

JhOart. 

DaOaft. 

PMffllb. 

J^lN^^^i^. 

PounibL 

PounOt. 

Pound*. 

y.^J. 

u,. 

««4.1« 

8,«44,OK 

iitaai  ct: 

SSiS 

B8,1H3» 

115,451,987 

i,mn.w)i 

ll.6S2.S4a 

88,449;  888 

sssisse^iM 

5iJa*^ 

ei.943,M 

«.  ^5^500 

106,  KC 

i5(»,og8;Ei3a 

91,055, 967 

•a41,754,7!Hn-(,065.813 

1.>M.9W 

4,051i,».H)14-i,ei5,0« 

«e 

67, 997,  ess 

148,706,437 

BlO,764,2WlJ?,6U3,95r, 

».«7,-!» 

ll.li;a,BMHia.37»,0M 

IH- 

lie 

ne.30B,Mo 

11^190.S8» 

e8»,GOo,4Hiu,ioa,y4c 

^^i 

B.K14,at7,SM,"SO,O00 

I0CI,75§,315 

903,  854,  01 ; 

^>t:dmm.im.M 

107.384,247 

199,857,395 

12.  lie,  8741143,  KiS,  wo 

3i« 

!S0,927,001 

143,446,943 

303,373,94.||a),e6IP.VBU 

!0,8T7,3M,a41,  860,000 

D0» 

93B,  586,  968 

944,784.994 

»m.iaf 

iP:304:a5TaM:BO(»,ooo 

aao,so9 

!l3S,DSe,«9 

536,400,791 

4iK>;359;iao!i!;33;(;b93 

t.as^Eltl 

S.(S?,  509,257,718,  658 
«,S63.0IOal9.543,4M 

458,839 

185,465,700 

957,«ST.11B 

449,7SB,8Kj!3,191,yr6 
678,733,847  83,974,99; 
e8T.74l,lfI0^3t843,547 

a.ena,»i 

561,  B!8 

3511,749,338 

818,981.611 

<tSB.9« 

n.833.6aoi;i\w.8w 

44*852,334 

345,488.998 

,  ti«4iiaj 

lH3-<4,.',rj*1-l.t:-.(i.3M 

438,436.094 

333,978.119 

778,414,613,35,^.950 

iVsui.c-    ■■■   !--.-i 

»K>,  099,890 

453,31R47l 

853.018,36    96,615,339 

aT.a 

17,:t<l't.  l: 

438,047,853 

-349.591,734 

7B8,23S.98Tj7.  5911,  113 

44W,1>» 

"':■!'  ',.■ 

BM,B83.5T0 

830,948,571 

758.820,14 

lass 

702. 703,150 

74.863, 38! 

8«,Mfl,53 

tt'lfiill...  .■. 

445,554,441 

SBS.43fl,7i; 

3»>I6;042 

3S,5iy,;.--  ■-:,  >■■■:-■ 

-,.-.- J,-.li 

flM,S31,S9e 

371,884,163 

wo;  705;  461 

JO,  655,51=0 

r.o».Ba 

»,317,W0*»,2iI2,»y 

1,133.998 

«3. 958. 461 

838,158,451 

893,114,919 

31,443,331 

3,875,084 

3^163,684 

960,478,555 

32.338,403 

ssiseoirtKHsaecaiaa. 

1,294.049 

59U,567[l»J 

491,578,031 

901,145,035 

33.987,985 

M,m,  181510,210.000 

390.348 

(45,633,28; 

309,tfi9,6S3 

W5,  463,  931 

33,311.430 

S5.  961,554    78,  a7T.  SOI 

535.151 

558,396,179 

78,359,850 

888,  738,  KM 

13.345.224 

>C71 

«iFVfl,w6  io,a9T.3sr 

»4li,145 

5ia64l,)«i 

10,ISO,BM 

683,708.430 

33,394,898 

»7,«60,520   H,O9J.O70 

«n,«6i 

m,  137,  743 

17,818,409 

848,758.153 

34, 33*.  6fl,S 

earn,  408    41,041.000 

894.907 

•Sfle,4i.%8es 

40,716,093 

i09,I61,75f 

35,343,840 

OT,ZM^34e  a7.l!S4,647 

3,N3 

987,183,351 

17,880,704 

964.  KM.  055 

30,361,009 

t*IM,9M 

7i.Ma;aa!  85.54a.i(^ 

JO.  357 

938,831,783 

B5,5a9,74S 

1,034,381,507 

37,400,130 

■, 

en.  403,884  91. 3»3M 

19,  «8 

1,091,  fa,  eoa 

91,359,919 

1, 18.1,  B4.3,  590 

38,558,371 

.                            7aai4,W3|155,157,a08 

/43,W0 

.060,8*1,994 

153,113,406 

1,315049, 3TO 

_,   waaSWmsissi 

17,085 

SS?B54,6e 

13^1,  IM,  447 

1.393,  453,12^140,967,00; 

_— f  in,w*fw^i»''.a".8i3 

aia,«2 

,311,  KM,  BOS 

1,434.  494,  423  48,265,763 

i       a        iO3;974.iig»a,»n,o0B 

1.481,713,67 

93, 15Ji  916 

1,  574,  4;IT,5S7W. !,-,«,  931 

^3,.« 

«  ._,  i«i5S7,<i^in,«>i.(in 

38155^ 

1.550,  9i5,  496 

117,389,051. 

*!,71 

1.554,T1K,37» 

IJT,  »1d,4<; 

1.  611 1,  9li4!  I'll  4.".^  6^,  8Gh 

1,  4,W,7W,JI 

160,0rH,lM 

'■---.'"  ^':" 

lla  ■■pi(kin'»ConmiBnH 


f  the  United  SUUb." 


EEPOET   OP  THE   COMMISSIOSBE   OF    AOBICDLTURE. 


TADI.E  IV. — Importa,  fj^porti,  cost,  prodactiOK,  and  conMumptUm  iff 


14.  IS,  MS  I 


ValUB  of  forsipi  n-flned  M£U 


KH;MS        Xt,«»i,l»9   . 


e,  41U.  I« 


«,sta.]43  ; 


s,s».40(i ;. 


t,  knu,  vno  , 

S.W3.11K   . 


3,sa4,TSl  [ 
<,filJ,141 
S,SS3,t»3 

si  TT9,  wo  I 

3,4ai,tiia  j 


5.S«,S? 
07»,BP 
8,1)38,  GO 


,..|       7,913. TSS  I 


a,;Hi5,us8  I      a,08iOi«  ' 


BBPORT  UF   THE   CO>miSSION£U.   OF    4GKICULTUBE. 
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refined  sugar  in  the  CitiUd  StaUs  for  each  fUcal  year,  from  1739  to  137S. 


VaihiA  fif  foreign  n>flnod ' 
•agar  conHUTued. 


I>omoHtJc. 


CousTimption. 


P»id  fur 


ZhOarf. 
7.419 

11,  lU 
103,  lis 
VJIfi.  ^u 

<>0,uoO 


514,  i^'a^ 


7:9, 8!  G 

^<!i.41>l 

lli£,4od 


Total.      I  Projluce. 


A  ** 

O  O 


P 


£:kportfl.      Forcdgn.   ,  DomMtic.  I      Total. 


iMillars.        PouniU. 


25, 000 

2u,  875 


Pounda. 


Pvtmd*. 
:«>,  .'iP5 

y:);j,  457 

4.  144, -3:14 

a«».«00  ; 5,  tIJT.  514 

XviVi  ! i    i>,ic:0.00fi 

42,500  ' j 

R-J.  000  ; .1    8,  472.  UiC 

U2,50«i  ! '  ;:(>,  5W7,  G50 

75,000    3a,thW.C;27 


d7.{M6 


S.>,4Jl 


Pounds. 


ZT),  000 
2«.  S7.". 
'Ml  i  [/) 

4->,  r,oo 
50.  o;!0 

Of,  50.J 
75,  iM.,0 


125.  oro 

!      375.  i»0O 

'      6-25,pUO 

I      775.  (MiO 

ti:j7.  500 

1.037.-00 

1,125,000 

1,319,319  .  1.2.->0.000 

1.7:*,  000 

I  1,875.000 


I 


174.  'Va 

Itif).  i'45 
152.  OO-.) 
Icil  4'X» 

190,  tt:u 

251,  4"-;2 
lC4.3f^ 
104.  JOA 

llu.elll 


66.  Si*^  }  .. 


lOii,  107 
135*.  tUrf 
301,  U'.»-2 
rjJ,  5S6 
7,H|-.i 
dG'J,  54ti 


>  .11. 4(w').  3.^6 

an,  .">;jo.  (jjw 

.    7.1(K;,8e:i 


l,J^0:^64a  , 

I?,  IGO,  7oo 
a,  :1O0, 3  32 


lil.OO') 
3"5.  •  OO 
iJil.  MOO 

f;.^i,  ;uii 
sii,  :j:i3 

r-i:J.704  . 

1,  IviZ,  411 
1.  74*2,  (i5t« 
1,  GOd,  454 


t^J5. 540 


71.44^ 
tlO.  2f^ 

XI  .11K> 
34C.  575 

i\  7i»J 
190,  l.VI 

iai>.  i:iJ 

U1.57.S 
190. 5G3 


U»,I51 
01.4  7 

l«!,  770 

iiij.  r^tVi 

35.1  501 
177.  7;<7 
7fi.51<J 
M9L9-J7 
tM.414 


5-, 


1.  000, 003 

2.  li>5,  Oii'.i  j 
y.  ,'»!V.\  000  I 
ii,  0-JX  DM 
M,  :.*rf».  UiO 
VJ,<i'i5.  000 
?'.  00«».  Ot)0 

II,  jf.'j.  5Q0 ; 

3. 125,  OUO 


,.  3,37.5,0&0 

.  :j.  n:»5.  Oi>0 

.  3.750.000  i 

.  4.  :;;n.-j:^  j 

4.i:2o.  uOJ  I 

sUf  4.:ni.-ro  I 


.SO.l. .'.!>')     fi.  M*i; .^75  i 

3.M, 

4-JI. 

3.77, 


Vvj  10.  orj",  t:-j:.  l 


56«.  l-^-f 


5:!i»,  .M'i 

•J.-I.  575 

1 

i;r».'.  r,io 

1 

4»"ii.  "i'» 

1 

i,o:*'.».  <i5i 

1 

#:.:i.  :<:7 

1 

U\-.  051 

1 

7rr,  57»; 

• 

flos.  o:f* 

10,  5,;p.  375 
in.  *"2«.  U5  i 
10.  h\:M.  l-^ii  i 
!i».  li!rt, '2.-,0  I 
10.  ?•>  I  Jo  1 
14, -l.!*  .-.on 

4..1.M.-riO  i 
1!>.  in-:.  05 

f».  3-4,3;S  I 
l'^.  lOn.  '250  I 


748,  IU8 

71.  XW 

10,  7'i'J 

Si.570 

"i^:.  43-j' 

(.1.  h-i7 

141.  ■!()<) 

5ri.  itiW 

47,7««3 


1->.0H 

15(J.  5-J7 

I'l  I,  005 

D.\  1«7 

57,  '»0S 

50.017 

ir..-.  '.101 

•i  y:.  74 1 

47y,  21r 


I.  5fC.  'J* J 

•3,  O.-.7.  4a7 

701  "tH 

llf'.  730 

2. 355.  754 

':»>.075 

l,44J.  D*:) 

1.^*44   1(57 

2,*}10.  649 

1  7e(3.7!23 


5,  c^i,  177 
5,GI)I...74 

3,  5-Jl>,  ^tH) 
3,0<it;.  i:!*") 
3.0:.1.5IJ 

4,  1  ■;.''.  r40 
4,  100, -.'.-.O 

■i,oiJ,  ;o.? 
■2,1:1;;.,  119 


i.r,7j.n49 

I,  ai'Jii.  904 
5,  240.  5."*d 

'.>7h,  dH5 
8.  5't.-'.  (lijj^ 

.-.•1,217 

■i  71'».  3(ir? 

.1.  ■:ii->.  04 J 

!,  5...-.  3<i7 

J,Oil,  42>! 


1,  251, 

2,  rt?, 

2.  114, 
2.  4'17, 

2.  U2;«. 

2   •'l.'t 

■J,  c55. 

3,  (ioii. 
3,0;  7, 


3.  AC^, 

3,  4<ii». 
3,372. 

4,  :7«: 
4,  5«:2. 
4,^-1. 

10.1.11:1. 

12,  l3-> 

•J,  4J5j, 


802 
770 
2:tl 

4:u) 

i'OO 
5«lr} 

it;» 

507 
2IJ 


<^5i> 
47;i 
oa:i 

0'.»2 
J  13 

.'<-?-l 
'-tl 


■»,864. 
5.371. 

3,  Gti5. 
7,  427. 

4.  ^71, 

ic.  :5:». 
u.  121, 

2,4-1. 

7,  :)t5i, 

5.765. 


04  M 
i:iO 
210 
(Wi4 
'.»28 
Ml 

.r.i 
:<27 
544 
307 


P.iWi,  I'l;. 
8.  770.  <i:{? 

10. 12ft.  oca 

9, 6'?l».  514 
8.  4711  .J7I 
13,  K6J>,  425 
2,  c^H.  2<il 
-,  202.  UKJ 
6,  773,  726 
5.  323,  521 


5.  o:{i. 

5.  325. 

5, --!'». 

5.  •:5». 
i:{.  !in. 

5.  172 
11.  .'".v. 
13.2'.''. 
15  1K>. 

y,  4iu;. 


14,  141 

i3.  nn 

17.  1:7. 
13. 1 17. 
24.  12;». 
'.»,  (Hil». 
10.  74r.. 
14,  3:15, 


>Popn.lAtion.'t  °'3i 

'  >  5  s 


Pounds. 
3;»0,  5<«5 
542,  t;w< 
2>.  457 

1,  171,  12!» 
5,0i.T.  514 

2,  yl  0.753 

42.  5i)0 

8,  i»22.  22« 

'•".l,  m;o.  1.')0 

'^;i,ri4,027 


c  o 


I 


;ii.5l*0..33fi 

:i!»,  iii)5,  '^30 

7.  7H0.  w5 

Oril,  3JH 

KU.  3:CJ 

2,  71.-^,  524 

jrc  5.  708 

n.2.-5<,  no 

10, 051, 390 
l.GOd,  154 


i,2:>i.pn2 

7,f)?-2.0;7 

7,  :7.'*.  »W) 

5.  02t?.  ^30 

5  «;3i.ijoo 
5. -/'.'i  no 
r.. :»'.», '.«i  13 
0, .'.».»  "^  1 
5,1!  I. ■».'.»  I.". 

5,  740,  331 


:105 
377 
5J3 
'!.-,- 
7(iU 
72  i.-.O 
i;)2 
'l-Jl 
023 
571 


803 
ICm- 
179 
17? 

llj 
015 
•110 
270 
U.  lOH.  Ki4 


3.i'2:*.2I4 
4,019, -^47 
4.  I7;i,  945 
4,  300.  425 
4.  431.  ?.G2 
4,  .^07.  292 
4.  "Mill.  .»2r> 
4,  Hrn),  718 
4  998.  7(id 
5, 151, 117 


5. 


5. 


r.. 
7. 


7. 

7. 

-« 

•J 

8! 

K 

9, 
9, 


.^ 


30'».  1^3 
475,  ;ij<) 
fi47,  854 
.■<25.  7,58 
009.  4ti9 
\\)H,  -."^^ 
394.211 
59.-J.  7i."' 
r-n-i,  5H7 
018,007 


239.  <-t.\ 
419.  p^  J 
ti05.  97:^ 
^-8  2=0 

ir.o;»o 

3.-.-J.  -JJ;! 

.VJ;>.  1)45 
-15.  «Jn7 
103.  ;i.V4 
3U5,  400 


>i.6a 


W.79 


•>  * 


^  .73 


9,  r.3^.  i.'i3 

9.  ■.•17.  091 
I(».  2l'5.  .■■.-»."i 
U>.  .".(H  195 
10. ';3  777 
II  i:<;:.  "91 
II  I5!».903 
1 1.-0.1775 
12.  !:.7.  9.'>t? 
•  2,  r»Of ,  r!9a 


12.  i^^f;  020 

13,  21*5  429 
13.  015,  Hi!6 
11,0!  9,  313 
M.  4J1.  7;n 
M  .."11,213 

15.  27;  I.  18't 
15.711.204 
U'.  120.  891 

16.  599.  492 


84 


9« 


S6  BEPOBT   OF  TEE   COMmSSIOlfiEB   OF   AGBICULTUBE. 

Tabu  rv> — Importi,  «xporb,  omI,  produetbm,  a*d  oMmnptloa  iff  ri 


priM  p«t      Tafau. 


3.s3B.3ga 

§.943.009 


3,7(»T,43S 
)0,a«3,S83 


»,33a.rn 

■0,781,  S78 


a,  sou.  MS 
ii.c3a,a58 


4. 054.  set 

S,  411,934 
£,73l),S36 


8,887.119 
4,S44,n9 

4,60«.4a« 


— 3.1e,770 
soli  955 


3T8.839 

Kn,Tia 


»  eiported  IhiUmw  yura  mra 
185' 

mpnrKla  Ukon.  bdU  not  tlio  avoraKopriM per  poona 
a  Oetulior  1,  IF4i.  to  Jiino  M,  IMH.  '^ 
flnoJ  aoKSC.  wilh  ita  "  Value"  anil  "P»ld  fOTCOMoiM," 
, Ui6"VflLiio"anii  ■' Paid  for  onatoini ".  •m  oalonUWd 

atlia  exportB  exc««d  tlM  ImporU. 
■agu  vary  acoordins  M  u^  gradoa  and  qiutliCiei  ItaporMd. 


I»«7,ih6-<:oii™inp(lo: 
(exports  from  ths  importfl 
1,  InVlusir-  ■■- — -- 


KBPOET  OF  THE  COMMISSIONER  OF   AQEICDLTDBE.  fi7 

r  fa  tiu  U*lkd  StaUi  for  tadt  fitoai  year,  from  1700  to  1878— Continned. 


fratneof  foreign  renned 

DomoMla. 

1 

l^uj^j. 

ToWl. 

Prodsoa. 

Iteparf. 

TonlcD. 

DoiDMtlo. 

TouL 

•as 

sbJks 

415.413 

JMufi4r. 

lB.CM,la5 

a.6«.a50 

8:Ba3.«0 

U;  5m:  boo 

3<I,?IC,5Q6 
«,  807,190 

lii 

K!,«K,Sa9 

ISH 
lii 

III 

Poundi. 

10,7)1,648 

i,iS<is 

lias 

2,736.  OM 

iii 
as 

a,iai;ii30 

4.415, 100 
S,TUJ,3:9 

lai 

3.829,360 

!:» 

7,  4S1.«1W 
3,Si0.80B 

IR  806,577 
1,3*0;  Tf3 

Pounds. 
S,10fl,0« 

Siii 

311443;  105 

lii 

7.761,850 

e,iiM,im 

!0;U4!  174 
51,253,731 

If.  OH  as* 
2B,asa,SM 
iv,o,-i5,503 
S6,51S,5I0 

39,0a3,M3 

ES,837,la 
43,07i^eiM 

■?«& 

il.  42  in  IB 

7:1;  111  i;  091 
^!J,Kia,513 

9T.S43,583 
W  013!  697 

4:m1,SIS 

KuBlbiT. 

RffilS 

iii 
111 

m,  609, 554 
Sa,  358, 293 

a3,i9i.Etia 

23,974,993 

a4e«5*7 

2A7ai.fl5S 

ISi 

31,443,  Ml 

3c;3bi;m9 

37,400,  130 
40,MT.a93 

i.14 



68,703,995 

li'i 

4.681,313 

«          IK 

a.ia.en 

i.»!i,(rva 

tew;  703 

ii 

369.  OW 

'" 



aid.  MR 
UI,II1 

' 

Id  at  tha  nte  of  1,050  pound*  to  a  boeehud. 

'Hfvtiut.    TliefiEiirw  ore  qDDt«d  from  "  PiCkla'a  Commerce  of  tbo  Uoited  SI 
<4nIiaBlh«  AiumalBepOTtaonCoioiiierceuidN'aTlEaUon.   FroTJoiu  to  tlut ; 


58  BCI>OBT   OP  THE  C0UMI6SI0NEB  OF    AOEICULTDBE. 

Taolb  V.—Imporlt,  txportt,  OMt,  and  coxnmjifln  offonifa 


VaiaeoCfoTeieaiMaayBiauiTUDeA 


Imparls.  Eiporti.  IHAnww- 


!.«» 


■Tbue  <in|H>rt9  aio  from  O- 
'lin^tniiii  [.I  iH'i  rhem  tr.-ro  S.iiM  pmi 


I  0.;tnlHir  I,  IMi,  to  Junu  30,  le43,  -i  periml 


ill  Aipoilf^.  whlcli  luT« 


■  OF  THE   COUUlSStOBEB  OF    AOBICOLTtJBEI.  59 

ir  te  fiU  UiUkd  SlaUt  /or  eadt  fiscal  year  from  1640  to  ISTB. 


TauaCfanlfscuidy 

DoioBMio. 

ConirampUoB. 

1 

IMdfaf 

IW^ 

ProaoTfl. 

Buwrw. 

ForaiCii. 

DomMtiB. 

Total. 

^X^ 

"*-*« 

LoOan. 

n 

6T4 
SM 

3,(08 

Faands. 

4,117 
b|<T7 

8,391 

is 

36,058 
3,3TS 

.51 
as 

l§ 

W.  BIO.  038 

sum.™ 

30.669,100 

as 

S4,B43.M7 
S3,7~l,S5a 

iii,m74fi 
sg,  I'jf.sis 

sass 

3I,«3,331 
3a,S34  403 

iii 

t» 

lax 

3, 1U 
<^ 

as 

ST.  Ma 

IS 

I.»f 

1 

S! 

1- 





ti 

3W.H5 
8T,"STS' 

as 

lis,  (10 

1SS.9CS 





ass 

1 i-ta:a«,i6a 

l4:i,iM,Mi 

l-»4,ftW,<IB3 

1 'Ar^i-^i 

■n,lfM,485 

1 

Oae  wltu  tbe  ytwr  ibdi  ibe  "  F«la«,"  "I*iidfi.rCnaMB»,"uid"CoBiufiipUw"  ol  uolyaM 
„  fiiM  AdhdoI  KepoiU  on  Cnntiuarco  and  KavifiatloQ 

a  of  datv  Cor  Uie  v nan  liHe  to  1678  lochialve  ai«  10  and  IS  oeuu  f  9»^A  and  U  par  omt. 

^  dtaqtuUIrofUiacaiid;.    ActofCongrsM,  >im«3a,  1£G4. 


60  EBPOBT  OP  THE  C0MMIS8I0NEE  OF    AGBICULTDEE. 

Table  Yl.—Jnijiwto,  ezparl^,  ocwt,  and  conttmption  ^  tulado  or  tinf 


Forelgr. 

Ymn. 

ImpotM. 

Hiporto. 

™™. 

pound. 

v„^ 

Bktaof 
duty. 

Pound.. 

Pnuuto. 

fW.Tldl. 

""S 

DtOan. 

OtaU. 

03,flB5 
113,  IK) 

.065 

..,.^..4. 



— ■ — - 

— • 

— 

485,  <I0 

-senai 

BSHTH  DICDWIUll. 

. 

1,  OH  ass 

-i6a,TSi 

3,sn,ei 

.OM 

a3.su 

.« 

!n3.<K0 

r,iflo,BSs 

.?;&':  SS 

38,181.935 
BJ,U3,SS5 
51,873,315 

iKjlfijftwa 

Ion 

.030 

:o3i 

.036 
'.M2 

TOi'aes  1      «,*nisa 

138. 79S 
fflB7,lM 
113.030 

387:  en 

^3^e^3M 

:| 
:<» 

lois 

1,0H,S!95 

uo,«o 

1,138,185 
74fl,l>S3 

S1,6U,33» 

]U,«l.Si9 
J01,1B5,*50 

TB,557,3M 

""™™- 

}|" 

im  :::■."::::::::::::: 

.03^1  Sisi,  lA 

1                      

-n  eiigai  in  their  reapeoUve  year*. 


BXPOBT   OF  TEE  COMUI88IONEB  OF   AGaiCULTUBB.  61' 

«i»  a«  UmUei  Slata/or  taAfiiMt  year  from  1790  to  187B. 


"YUds  of  mebdo  oo>wun«d. 


Hapls.       Tran-        Uipls. 


gK,793 

J,  (03,35* 


4.47T,»a8 

ii,i«s,sei 


3.75&,3W 


13,000, 000 


srlooftooo  ; 


44,O0O,«l 

wisno.eo 


Tha  prodnotioD  of  mkpls  tnnt 
idooo  1 JM  hu  been detonalnMiq 
retereoces  to  Itie  Uailied  Stalea  oea 
ana  npotw.  tlis  lepnrtiar  Tmriooa 
SlatieaadBgriDulturjtl  eocletlet,  und 


blstorloal  hi 

tlie  loto^  crop  eKt^fiMiwi  tua  aoori 
flttnre^  bntngreaMr error-would b« 
made  by  omitUne  eucb  eatiomtei 
than  Id  loceptJiig  tbpm.    The  pro 

foond  Tram  Uie  SUIe  cuputtn. 


"^Pldi 


tat  Ciietodii,'.'.uid-''ConiiuDpttra''  of  B 


EBPOBT  OP  THE  COMBHaaiONEK  OP    AGttlcnLTDBE, 


Tabuc  Vn. — Imporit,  uporti,  eail,  produclio*,  mul  eaiattMpUou  of  brow*  m 


' 

Forol^. 

'  "laluo  tif  (ari-isn  aug»r  con- 

TBiir«. 

IniprntEi. 

Eirarts. 

Dlffr-tunf  t   '  price  per 
.pound. 

Tllart. 

dnlj. 

"«"—•--■ 

1B,SW,tlft 
EiS01,«3» 

7I.1«S.BII1 

gg!5i 

BB,63El7,l 

ias,7a*«s 

lpll.471,773 

S:!£S 

iSi 

03^  147.  aw 
es,nss.eis 

7*344.651 

*fl«,  730,171 

M,7!'14T0 
04.45*057 

-"^^^ 

s3;M8;e 

re,<Ki.us 

109,311,  IBS 
0H4HB,H»1 

11.-., -Ilia  one 
m«3rt,aa: 

IflilV-iBK 

id:,^3.ow 

Peundl. 

ss 

7B,H)S4,04I) 

s«,S57,isa 
aa,aaoi,453 

74,  ITJ,  MO 
14^raOH41 

143;  no;  m: 

45,397, 331 

47,fla4.0M 
19.  UM.  347 
13,021.071 

3,lM,7ll 

90.  IS5.  Ids 
S^«.'>I,  »4 

31,381),  IW 
91. 450,  (KM 

Sri 

1*343,471 
B,71B,S4S 

n;i-.iii;i54 

w,!wj,iij: 

!1:S:S: 

13. 154.  ass 

ill 

IM;7Ba.4J!S 

CI 

1800 

J^ 

BO,  S'JS;  750 
54;  555;  419 
43.6*3^780 

ass 
Si 

a7;aB8;4i. 
«;mOaa 

Ci,  B77, 475 
35.341.070 

|gS 

30.S9,44B 

ea,333,6a9 

.      «.93S,S!)7 

33.^103 

61,358,760 

■    411.  SIS,  330 

M,  965, 143 

!n;ii5,E& 

101,  422,  BW 



7,TO,77» 



TWED  DBClinntM. 

8,Bia,sT0 

AUBIH  DECMmUM. 

lesi 

MM 

;:;;:::::: 

9,017,005 
3.500,06 
3,  .185,058 

s;  sot;  591 

3.«fi,a47 

3.439.488 
S.M1.30: 

4|TD3;3li 
&443.350 
«>),940 



:::::::": 

^;' 

M0;3Ml,5» 
iniU.311 

— ^-- 

IIWB          

ItBTOltT   or  TUB   COMIUSSIONEH   OF   AOBlCUttDEB. 


r  «K*JI««I  seof.AoNi 

1790  to  ie78. 

Ww»ftogg»ngM 

ComamptlinL 

i^" 

lit 

»*»     ""        T«.l. 

p™d«6. 

BqHrta. 

PonipL 

Domsntlii 

Tol*l.  • 

'SS' 

IMton.        IMiar,. 

pMtMb, 

JWirfj. 

TtHindi. 

Rninrf.. 

frumbrr. 

Lit. 

Wira,«3S 

94,  !>£>,  W71 

SS.fS 

iSS :"::::::::: 

lm.w 

s\Kii.tx 

IU.Ki*X 

4. 179!  945 

S^ouj! 

43,15'1,31T            S1.\00U 

s7jH9,s:9        atu,  iiuo 

3i  135,770          MOioOl 
3^7B?a01j         W30U 

Et,n9,*M!       Ma,(iDa 

iSJi; 

4I.P.<A,13S'  4, 3(17, ax 
!Jl,li7)i.:ini  4.-:0fl,Mt 

HI.M7 

a>9 

311 
49! 

sw 

aj,39%^:ii 

4,99»,7De 
S,1S1,I17 

"■"1 "■■■ 

I.OI»,(K» 

B6,7BS.B9B        l.MO.OM 

sf,e34,TB5     a,  00.1, 000 

«. 

A308.«3 

m«ii 

a.uoo.i.w 

S,47i3B5 
5  84?^  KM 

s»,w 

MW'.OOO 

31,  450.  4?;!       5,000,000 

Ji4,W.4« 

I,~.-r-          t?,a»,OM        97»SB 

S0,5.m3u      il,10iU7 

M.«B.1« 

0,855,738 

1  ■,^.     r                                7,1M,SM       n-JtlBl 

w,5rfl,4MJ     ii.5T.i,aio 

6L,lA7aS 

e.  009. 4ffi 
fl,i9B,es( 

laoa 

i.  .,                            yj9;',ii»     390,Mi 

KlBeiTOU'       T.ilUI,OM 

71,  571,  «3 

WSOi^SW      is.ti3.tii 

Gi.unoia 

8, 304,  an 

i,iM,!3v    fl,i«s,9ii,  lujiMwV)    mw 

77.518,4941       1>,BW,014 

87.430.908 

8,595.718 

l.TW,008| i    U.OM.OU0          *K36S 

7^45'J,li50,    I:^970.SS3 

(.ft,4M.BM 

8,803,557 

1K1W' '   iS.UOO.OM        »H\9B1 

31,»a,0M 

i4,7iM,in9 

«.HM,133 

7,018,007 

-    ■410.41^ ifl.MWMw     ■m.m 

aoeo.TM 

1\a37,I17S 

M.3lf.M9 

7,330.881 

t,mn.iS- i(i,ix« 

owl     *i4,si; 

sa.03i.iii' 

1T,73.\7M 

70.(W8,005 

7,449,83! 

1,TCS.W1 19,000 

se,45S,C7a 

lf,SJ7,S10 

88,3*. »«»   7,685.973 

Lbhut< «>>>' 

oooi     ns.^ 

Sa,779,-A0      U-,  OUT,  090 

4fl,047,4:f0    7,B8(?,W0 

£S;«9- ailooo 

m,          7;fi 

ai,4i.4,iei'   ar>,ffi>ii,ii4 

50.403^485 

3,117.031 

8.l» 

i^iKT»     9,au.u!)  niuM 

OOO         Ifi,  8!W 

4f,5.HJii.   ai,9!tj,3oa 

63,837,751 

8, 356.  MB 

SiSSi:::::::;::::  SS 

37,J=H.414.     M,8J0,4*3 

6o.30a.fltj 

e,soa.MJ 

mn 

IKI 

Ml 

Tl,851tSDli,'    -t,  819. 117 

1M,071,3JV 

8,845,887 

1, 4ia.su, «,.w« 

4«,3ai.0:H,     !i4,3H,10J 

70,889,1^ 

9,103,354 

i:«i;«<j u.oM 

065 

ei.<m,tii.   ai,Bi»,'j4j 

ei,5B7,W0 

9,365,400 

,            J !aT.ooo.DW 

BO.BM 

35^311.070,    Eft,BIB.IM 

SJ-.'^ 

9.038,453 

39,453.1170      W,»lgt.fe 

9.917,001 

ftSHTM' XI.DUuilKM       IHS.HOa 

7^ew.««i  ».ai-i,34-j 

lOJ!  07^16.^  to. -WS,  555 

SmiSTJ     s,n7i.rM  ;ki.!iui,ooo       ci.bbi 

39,3W,4«,    3+.:«J,0B7 

73.  Ilil.JlII. 10,501.195 

Bo,ia3.oiw!  3K,aM,i3-j 

117.ai:i.7rk;10,813,777 

w,w,snrt^ii, 138,991 

'  a.-M 

49.035.0(7, -34,87*311 

0,7-0.103     0l,7Mnrt4 

ll.\.-*-.ur.7  11,439,903 

£«n.Mi,       i!l>.IIUI    oa.C«.,(«k)       8M,41- 

Hi,]i».73o!   8i,7i;.,ai3 

143,ll*,JOl'll,I<03,775 

40,215.1*0    101,870,9411 

147,  ./jl.  57913,  157.931 

^mni    i.mr^-i  ii.7M,.%^    sa^^ww 

SO,lHij,143.     15,lHl.B94 

10U,H7, 037,12, 50tr,  689 

1        1 

LSK     «.snii.Tna  Bi.an.nw  i.aii3,e6U 

76,704  77ll    *^-v.,   , 

! 

1 

W'      (l,MV.3it  AiK-ffl-WJO   8,3117,1110 

WiKol^il'    ri:.i-     . 

'-'  ■  ■-  ■■';.):•  ^■"i.ist 

jM'     3,*!wro!j  hii,ijia,«»     Mfl 

OBI 

«H.nai,MJ:    6,-.,-.        . 

»»     &H.V.  4<<<  -u.iru.Dcti     .-in 

m 

1H.llj.Wt     t».  . 

-  i:^ii;'!3lS| 

^,        la      I-K-:!!-   rti-SAMO  nu 

i..ms-Aem    M.I  ■ 

E>      Hit     i>.ari.u>.iii.'>,aiiv.iioa     ^o 

?■        ■«     O,«0.0H   :ll.il-d.M»   I.Kl 

50 

ll;-.7^.e.l7.lll.^. 

IDs 

u«,»»',0!a    ;i.kM     ■ 

■i.\i;ii.  ("3 

01     e.a3«.i»  Hi.-Si'.TOQ  iiM 

■j.-,,o-H«<s;  V...  - 

»3-   ie.]i.-<.oa  7ri,(n-\(ioo  :i,oifi 

4.-. 

i4-ia5I^S!vi    -.■;.«' 

.1          ■ --  11.  lai.POl. 

m 

US«;141 

eo.~ai 

000 

M-a 

an 

lei.  131,371 

7^,  ...-■■■■. 

,L^:.'.9.4»I 

) 

OF  THE   C0HHI8SI0NEB   OP   AGBICULTUBX. 
Tablx  YIL—lMporti,  a^orU,  eott,  pnAKHon,  md  OMMMpthw  ^ 


For,lp.                                  T.In.of  ftrdKa«.g»«m. 

Ttan, 

ImporW. 

KxpoTta. 

DUibrtoefc    pri^S 

VllM. 

H« 

■™"™""- 

Pound*. 
iaO,S40,7SV 
1«4. 1164.881 

380.  40-J,0» 

464,  4ID,6«4 
4S5,  877,853 
473:7S«:7M 

645,177,856 
rt&  868.818 
fil8,»»,69a 
*S5. 590,378 

eM.751.B45 

518.594.881 

nl  7^401 
847,379.043 

1,11S,M1.<>S8 
i;e»,53»:i1« 

l,ll!fl.«ll,(B4 
1,1110, 360,118 
1.457.  519,999 
1.4M,  633,763 
1,M4,345.B33 
1.OT5,74I.604 
1.4H,914,.'Ji 

PoumU. 

iai8ui,703 

I.B8B,  978 

'^^^ 

17,14S,n4 

,ISSS 

K,  003, 989 
33,715.073 
93,3111.899 
14.TJ1.B01 
74, 44?  714 

3i0tA,79S 

ass 

Ifl,153,847 

aB,ias.59« 

30.73S.3T8 

7:7?i:4o 

16,0»T.  49 
17,677, 9W 

18,S0.1,143 
6.7K,B90 

ass 

1-.;,  730.  OS 

Pouiub. 

101.093,710 
174.  4M,  615 

""aw 

S44,008.«S4 

SW,«a,aB3 

447,  B3T;73( 
415.  41B.9S! 

440i  011.131 
Sai.  838.957 
781  137,041 
444,554.984 

aai.  089,810 

*SO,Til,053 
72B,  810,18,^ 
533,5B7>«i;4 
so*,  411,014 
60^914,4131 
«1<0W,3S1 

sssS 

1,100,(44,103 
1,912,861,1* 

,H(,  018,401 

i,ia3,587,?aa 

1,445,441,108 

l,i8l,3B7,957 

Donan. 

ii 

ft  050,716 
J3,478,70a 
13^919^196 

19.464^6ee 
13.314,713 

m;36»;73« 

41.730,011 

i8.08t.oeo 

e,SS8.&4S 

lis 
lis 

•38,390,310 

S:ffi;SS 

611,091,588 

71,  e-ia,  089 

IBM 



nanra  dicbwiicti. 

■■' * 

-i«bd.ck™™. 

..../.... 

lB7fl _... 



■  "*l ■ 

iThw  Importa  an.  lo 
■KMlmatsd  by  takioK 

the  meu>  Lt 

S',SS, 

i^?ttkr.b^ 

noiUtM 

ooflmpm 

Bcanwi 
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id  rtfined  cane-sugar  in  the  United  Stales,  ^c— Continaed.. 


Produco.    Eipotls.       IVireisi 


Comettio.         TdUL 


'III 


i60,9ns,BM  |i 

W4,O0B,""' 

»a,i<i9, 


&0eS,n4  ^035,  830^4, 5M,5»  3, 

I    «mSI3  17. 913,399 BSD, 90G,T»  3, 

4,n8,-iw  ia.i««,os4.3ai,«T,5!K  s 

£>H4M  ii,mm,4Hit(i,4iDii 

ii|«lL«u  tn,T8a,ssTiSG9,a43,BSi  e 

ttMon  SiMO,oi4  a7,ios.«o  s 

r^sn.Tia  s3,6ea,D<N;333,s3i>.)i69  v 

i    4ni,M9  lS.94S,9ffi4Zr,9ll3.I»  e 


mo,  328.3a- 


D.335,3Q3,al,a09.RH 
B,Dl3,H32i,3ja,2B3  J 


4   5H,0W>J3 
I  ,19%  0L5, 4a.1 


rai.B70,  333  33, 974,99 


i7,  1B0St.e43,54 
i,u*9,SS4S5.131.M 

i,03J,0Mar,Mfl,U3 


844,314,574158,11 

-(0,e)3,l63la9.91. , 

13, 300, 9D3!3D,  685,386 


r 


3«,31T,feo.S62,0)».. 
37. 933, 938,370,  ait.  45S 


49,665,463  11,989. 


SS3     533,6^.661 
3,5SS,0Dg     »K^  441,014 

^..-i^tia    6as;e4iesi 


1,IK»,«I 

4, 460, 13 

..     a.  130, 17 

we  S.  218,15 


918.333.593,31,443,331 

5l3.5M'33,S3a,103 

,67.^,  704131,  9SI,9B: 

33!34!^1fU     , 


J  ... 


811,531,661      691, 

B.tffii.'ne   634, 

IB,  1111,849  I,  DOS,  211,830:    . 
a8,T73,8K     !>7S,580,06S35i_.,__ 
'"  ■""  "le  t,  03*.  148,  3t9Lie,  301,  M 
B3  1,104. 363,  OaOST,  —  ■" 


],9>^0(n,lE|M,5M.3T 
IhIhUIS,*! 


lined  up  qnoted  fram  t|io  cifniiniiipUaii  tablAt  !• 
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Table  VUL — Import),  txporlt,  ant,  producliox,  and  a 


n7(».aal 
Pi,saa,9ia 


lee,  *T  1.773 


35,  Ma  190 
3B.5T0,0Sl 

n.i«,7i7 

79,091,  IMD 


so.ocl.Tas 

U,4«l,e66 
91,H5B,«M 


PrtB*      Tnlno.      I>iity.    ^ 


34,I9S,'>») 
S4,7m,4» 


fill  use,' ISO 
4ii,;M5,aafl 

50,005.143 


I  of  cane,  maple,  and  Mf^ 


f  foreign  »ug»r  ooOBQmi 


i!,wn,5'Ja 

i^i^o 

6.0U7.Oi 

BEPOUT  OF  THE  COMMISaiONEB  OF   AORlCnLTUEE. 


mngarjeandi/iandnitUKloiatke  Vnilti  StaU»  fw  each  fiieal  sear  fiom  1790  (o  1878. 


Frodoce.       Eipotu. 


nmleB.         BoniMtic. 


Total        PopqUtii 


III 


n,«»,ocio 


as.<i«).M» 

31,000,000 


ei.9i9.i9 

117.009.010 

!N,QHH» 


30.»S.<IIS 

4oAa3.(m 

n,3li,TJ3 

3a;«9,D7a 


l«,llfc«7l 

flB!77».-K0 
SU,4Cl,tgl 


3J.S41,Wl 
3:1,  iSH.ne 

3«.33a,M8 

41,358,730 
«e^£4S,33D 


JT,MO,DH 


M,ei-Sg81 


SlSi 


8e.G.-ji.M-JI  !isi,a?J,:i*l 
<e.Ka.Ha  jiaoiaa.,BJH 

iai.ia'.',«!in  :iii>,tai,i3n 

1lrl.7i-0.1'J7  ,lj(.ei9,41lj 


83,3«1,«5 


Kiimeiti 


104.455,305 

aOT.lld.iKH 
V»|410lU( 


3,ies.sn 

4,172,9*5 

fano.^as 


n,«7,ss4 

5,  HB,  7r.« 
6,0(U,4fi9 


9,303,460 


ilI^&:<l.0T4  '      S94,el4,4< 
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Tablk  VIII. — Importi,  crporigj  a»t,  pyoduetion,  and 


Taluo  of  fortign 


4SS.9tM,45a 
4T3,aM,218 
fits.  363.^31 
T7T,0<a,115 
S1D.M0,(H5 


5ST.  143,  Iti 
Sn,  131.3*1 


ito,  r.ns,  ^; 
nil]  sail  w 


Eaa.iH9,0TD 

»l,««.d1T 


■  TbcM  importB  >ro  far  calendar  years  and  Dot  Bn 
■EitlmsCed  b^  taklDR  thu  mean  betirwD  lgl!l  and 


■  TlicM  importa  >ro  far  calc 
■EitlmsCed  by  taklDc  thucucuu  us<.«iivu  i 
.     •ThoonlyreliallovalnM.mrpcordfrom 
"Pitkin's  Commerce .      ----- 


7U0  to  1923 'are  Ibosaof  Idnoi 
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tf  tumt,  at^U,  and  torgkum  lugar,  candy,  and  tntlado,  jv. — Continaad. 


Talneoffor 

^1^ 

etjtnMgftf 

Dojootlo. 

CommmpOon. 

- 

JI 

IMMl. 

P™d.™. 

Eiports. 

B^reigu. 

Domeetio. 

ToUL 

Ftmndt. 

p™^.. 

FouTidi. 

Fotmdi. 

P™nd, 

JCumii-r. 

r™„d.. 

W7.B3tl,7ia 

ii,™i.5se 

10),  9113,719 

156,419,140 

KsC4ia,968 

n.i;70.a40 

iM,4«;ooo 

H7«.B4a 

17a,450.«15 

131,094,053 

304.144,667 

n.583.890 

Ma^STT.TW 

3,B9e,6'» 

lew,  965,853 

138,080.910 

399.040,109 

loSsto^aoo 

6S7.44t 

e9,4<4,4W 

199,S7a.553 

369  017^083 

IslCD^ 

13?M?«« 

Lssslaas 

lgi,3M,4M 

13^145:311 

317.474,703 

19109 

•18.73 

Bi»ro,floo 

nmw 

101,865,903 

371,  785.013 

373,0SO,BEa 

1O.W0 

B35.STI,^ 

4,237.^07 

107,458,858 

SI  133.  SIS 

338^593^019 

90.335 

760 

180.00%  too 

1,827,413 

aaB,S73.fao 

19»,074,5SJ8 

4l8,64tS454 

30,881 

700 

sia5io,s,(i 

8,513,779 

W4,ooa,fl84 

508,900,791 

553,005,775 

W^"' 

iw.Tia,i»o 

2,350,104 

a€a,nii>,s47 

ISO,  415,  SH 

533;  585, 1*3 

sa;358 

393 

aas,«s,(i«. 

5,444,  Ml 

M4.an«a 

3S5.S4l,(199 

599,813,389 

S3, 141,  STB 

^S}?;SS 

3.411,300 

374.014,810 

379,797,419 

33,974,013 

9.41^8,390 

4*7,937.734 

308.019,448 

1S5, 957, 180 

34,843.£47 

IS." 

«X«7im 

B,  887,331 

44^418.M9 

403.630,501 

849,049,394 

35,731,058 

Me,B8J.S« 

e.tOT."! 

4D3,S94,138 

539,389,833 

943,983,909 

3^,015,338 

30,19 

«o,3s7,5ai 

440,114,753 

855,341,389 

B7, 586, 113 

»M.e«,88H 

";s?i;^i 

5ai,OTS.10S 

SSB^STiiflfll 

808,443^397 

38,349,740 

111,405,480 

^338,^4^ 

762,137,0*1 

1(19.087,333 

871. 304, 374 

99,124.515 

Mfi,»0,lM 

■I,S01.«B0 

444,330,331 

359,339,054 

803,069,375 

33, 906,043 

«a,wnra 

o,s5e.isi 

fliaa.0O3;778 

459,413,393 

1.081,417,171 

30,095,560 

30!ii».l«i 

4. 496,031 

eeo,  777,873 

S97.743,074 

958,520, 4»7 

31,443,331 

SUt3M.g5S 

«,511.134 

739.404,775 

30.1,783,8111 

33,33^403 

SB,  880,7a 

4755,534 

533.591,039 

i;iiW,Sl  8,509 

35^987,965 

SBl,BiB,ra3 

3,595,«I9 

BOa,  448,464 

278;  338,768 

790, 777.  CSS 

33,211,430 

158,  5*8. 6« 

^3*8.463 

»5, 940, 979 

732,190.140 

33.345,«i4 

■  S8.M 

ai,»3.(si 

«.  133. 141 

014, 00?;  5*3 

4o:  7n.7« 

863.839,450 

33,39<BMl 

Be,  711.043 

*,4M.13B 

54,355,  an 

1,0*5,753.134 

34,324.665 

aB,ffiie,es8 

A  197.550 

•939,800,438 

1, 014,307, 5oe 

35.343.649 

T8,6es.M« 

asai.«is 

1.»5mi^403 

Vi.  WIIM 

36.361,669 

ia»,i4si.aM 

3,187,903 

1,018,607,088 

135,  854,303 

i;u^7oi:Mli 

37,400,130 

I3a,fl™,rre 

4.501,531 

1, BIB,  459,879 

138  477  957 

l,3<4,flK,eai 

38,55e,Ml 

aoB,  i»a,04fl 

3.Ma,Sia 

1.£11,  883,061 

aofBsoliM 

1,438,133,184 

39.723,755 

iM,  io«,4afl 

4, 590,  Baa 

1,413.  Bl».4ffl 

191,515,494 

l,5i>4,434,939 

40,067.095 

le3.BSS,<MT 

ID.  SIB,  188 

1.4BS,  8:^7.191 

153,  733,319 

1,C39,J99.S10 

42,a65,TM 

l&SSS,S8t 

1.W?  765^505 

190;  043,837 

]??aai9,3*s 

43,*56.fl31 

38.99 

33.694,888 

l.fl49, 100,179 

148;  841,807 

1,797,M1,9B6 

44.588,083 

fi9,CS4,SU 

l.«sa,  719, 3B4 

1S9;H9,55T 

ieiD«ee.sai 

4i  687.^509 

«i.aeft*BB 

M^m^si* 

l.eos,  oo^li* 

187,  913,  M4 

lfla!ilS9,758 

JKiS; 

H  arv  from  October  1,  J 
"  "Paid  forCnrtoniB" 
toii  BopoiU  at  Oa  Snnftn  of  SUUiUo*. 


BEPOBT  OF  THE  COMMISSIONEB  OF   AaElCULTDBE, 


Taoi-S  is. — Intimrta,  exports,  cost,  producl'mn,  and  a. 


SBPOjBT  OF  THE   COIUilSSIONEE  OF    ABBICULTUEB. 


■I  Ihf-  Cmlcd'Slnlto  Jur 


■li  fticat  year  fruai  l/SKi 


\M,*m .     . 

t«I     1,M1,«S1. 
I 


ies 


mutv 


E.soa,<)Oii 


0.60:1,  lei 

fi,StB,2TO 


«a 


iwe.os^  i.w"  — 

8.-IIB,MD  I.Bl  ,___ 

11,4011,401  9;<KM.cao 

M.ati,s(n  awL.'— 


la.oiJ.Bio     ast 

[3,0118,067      3.4M.1KII) 


15,SS0.»)T  B,«.'>5,  ... 

15,074,3211  0,ail.  033 

17.027,73*  0,W3,a81 

is.KJD.e-jT  a^8,07T 

le.ooe.fua  B.De%sii 

ia.3flo.58s  n,i»5,3£r] 

ai.iM.ais  5,15a,  ire 

012.1173,  sad  )^«I7,  770 


s,  t»i,  -"- 


1«,  179, 987 
15,«8. — 

laiBi,! 

l*,71»,i 


saKsli 


ffiiBiirr.     aaot. 


10,eL1.7T! 

U,I%,Uil 
1],4SI,  BOS 

n,m,ns\ 


EEPOET  OP  THE  COMMISSIONER  OP    AGEICITLTDBB. 

Taiu^b  IX.—Imporig,  eiporU,  cast,  jtrodKct'um,  a»d  CMtuu^UoiUff 
Vmlue  of  ckoe  mnltinni  c 


DeOan. 
i!  116.3 


1.  sot,  no 


a3,»io.iifl 
34  sit' lit 


9.785,111  »]»._._ 

3,863,313  aOpT.d. 

3,S31.>n  aapr.ac 

3,5n,oa«  Wpr.at 


ia,4tu,e» 

11,I99,1T< 

ia,4D0^SS5 
8,  71*  IK 
T,33S,1M 


siaii 


mgcoD 

fOoc 


selmi)orti>ra  for  calandBr  Tears  lud  not  lliuuiJ  .tiuii 

an  prices  ffi  gallon  ki^  wcDi^ln^-  Co  Ibe  vslne  of  ihi  ImporUi  I 

LeafroDiPltklD's"CDiuini!Tcr<or  ths United Stdti^B." 

m  ISte  to  ISiS,  iuclualve.  the  itatlBticB  of  doiDMlic  oi|>orls  >t«  glTBD  Id  tbId^  uliioh  an  it 

■t«  of  30  cent*  per  galton. 


m  bflinfino  IniiMrts  on  nwonl  roTthU  year, 
i™,..*...  "---I"- of  Vbeai5i"rt«iiot  be. 
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e  United  StaUi  for  each  Jacal  year,  frim  1790  tolST^^ontiniied. 


VUMnfougoiolM- 

Dome 

sao 

OonfflUBptlon. 

If 

BjM  fcr 

loUL 

Ppodosa. 

Biporn. 

r<«T=iE». 

Domsatla. 

iDtoL 

AIM*. 

DoBan. 

Oanon*. 

OaltofU, 

flollm*. 

GaUmi. 

aubmi. 

Kumbtr. 

SdlZl; 

»a.Tn 

a.8M.BJ8 

10.31 7, 3U7 

33.5* 

lo,5I^5^t 

10, 184, 7ft 

K.  709,  BOB 

a,  *iw.si5 

7.803,  E30 

K(K 

7  77SS67 

M^aoa^aM 

E,7?».701 

e,«7!4317 

«3.*ff 

8.008.831 

«S,BW,»» 

18,065,813 

1,8*1,09) 

145.'*,  083 

11I8734SM 

la,  55*  53! 

84,^817 

18,603.950 

lii 

3,8W,SM 

B.mw,aM 

liOT. 

fifl,<50,M* 

B,BffT,191 

1.80 

3.694,1™ 

17.323,076 

8B,a3J 

lB,0O3,0M 

n,B5S,MS 

85,851 

lo!  040,0*1 

lfi,4KJ,7Cl> 

aS.M5. 9*4 

IB,  877,  499 

«; 

1».1E!S,7«0 

a'eii^ 

is:^.9aa 

89,86; 

SDio,aia 

1^487,060 

50,889,709 

?ss 

4.aM,aas 

ai,6M;lS3 

IS,M3 

33.080,M» 

«.  607,610 

54:588 

SI,  609,554 

3,«37.99G 

lB,93a,«l 

S4,8OT 

S3, 003,371 

lfl,913,651 

43.mC 

yas 

43,358,893 

3,mo.a5S 

81.039,037 

*7  1S3 

iM.  463,  OIJ 

M,BM,9H 

4S,  433,989 

23, 191,  me 

OtDBftW 

4.-7e^3ao 

n.Wl,B13 

SlilOl 

36,160,181 

17  60^813 

54  0iAM3 

«3,  074,993 

4,i94,5«0 

SCOTS.  IDS 

*3,aT7 

Sa.  409,  051 

SO,  OSS.  MS 

6a.49B,4n 

S4,B13,547 

■t.fl«S.lltl 

»I.3I?,3» 

SS,607 

87,259,792 

58.657,i!» 

ian,s» 

si,tM.ni 

43a.*13 

66.670;  19 

30,085,855 

ra^  850^035 

4^615:^ 

hat 

iUT.>lt 

M,m,m 

Ta0,9M 

i4.m.m 

iam9,7S7 

Ga.MS.lKM 

«J,  580, 113 

IB.SliM: 

1».313 

1».35«,334 

IB,  eso,  S4t 

41, 176,  788 

«8, 349,  746 

JPl^^s: 

6^ad^a« 

Mim 

31.1364^184 

g  0351 317 

aia^so 

S9, 184,  515 

fl3,K4,lB! 

890,  wo 

aa.iaii.m 

23,534,1*: 

44.193,435 

49,»60.0« 

fi,«33,33S 

soIkbItm 

30,701,477 

30;367> 

Bl,  1^601 

30.685,588 

*  . 

B29"° 

MUTO 

18.717  7  0 

Bl'*^ 

S9,  700,515 

18,638,311 

48,338,830 

al.  4*3,  SSI 

PWh 

)«tM9» 

19  301.  OSS 

Sa.  679,411 

19,S0B.Bft 

40,081,  S50 

33.838.403 

45100! 

S3.fieo,Tia 

39,373.36! 

63,433,083 

32,9*7,985 

WISM 

S9.  097, 465 

n,i«o.Tio 

40,818, 175 

33,211 

33^817  751 

6^)^983 

38^840,041 

33,345 

L43 

•■Rr                                              MHplM 

11 

35.618. 35: 

817.891 
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APPENDIX. 


WHEAT  EXPERIMENTS. 

The  Departmont  of  A^ionltnrehas  distribnted  to  the  States  two  varieticB  of  wheat, 
namely,  TrUicum  Hibcrnumy  commonly  called  wiutor  or  fall  wheat,  and  Triticum  .Msti- 
rvm,  spring  or  summer  wheat. 

Alabama. — From  thuL  State  successes  are  reported  from  diirci*ent  portions,  "with 
Grolden  Straw,  Sandfor^kid  Gold  Medal  (^\'inter  wheats),  sent  out  by  the  department, 
givuig  yields  ranging  a%i  0  to  20  bushels  per  acre ;  rust  has  been  severe  in  some 
localities. 

Abkansas. — Meager  returns  only  are  received  from  this  State.  Two  reports  show 
that  the  Silver  Chaff  and  Golden  Straw  (winter)  have  given  8  to  20  bushels  per  acre. 
Two  varieties  of  spring  whcai  (Sherman  and  Golden  GUi)e)  have  done  moderately  well 
in  a  few  cases ;  one  reporf  states  a  yield  of  r>0  bushels  flir  acre  from  the  Sherman. 

Fix>RiDA. — ^Only  one  success  is  reported,  that  with  theSandford,  IB  bu^els  per  acre, 
good  quality ;  rust  has  prevailed  in  most  parts  of  this  State. 

Connecticut. — Reports  have  been  received  from  correspondents  in'this  State  on  one 
variety  of  spring  wheat,  the  Sherman ;  and  one  variety  of  winter  wheat,  the  Arnold's 
Gold  Medal.  Yield  of  the  latter  is  reported  as  rangiiAfrom  10  to  35  bushels  per  acre,  oi 
miperior  grain ;  one  report  shows  f)  bushels  from  onTpeck  of  sce<l.  Yields  of  15  to  20 
bnshels  per  acre  have  been  obtained  with  the  Sherman,  of  goo<l  grain ;  both  are  re- 

Sorted  as  well  adapted  to  different  portions  of  the  State.  Soakuug  seed  wheat  in  a 
rine  of  blue-stone,  or  of  salt,  10  to  15  hours  and  rolling  in  lime  or  pTastor,  is  reported 
to  be  very  generally  a  security  or  preventive  to  smut  in  the  crop,  and  frequently  as  a 
preventive  against  rust,  while  it  often  also  prevents  ravages  by  tiy  and  other  insects. 

3Iaixe. — From  this  State  reports  have  been  received  of  results  of  experiments  with 
four  varieties  of  wheat.  Gold  Medal  and  Silver  Chaff,  winter,  and  two  of  spring,  the 
Golden  Globe  and  Sherman.  Of  the  two  latter,  the  Golden  Globe  gave  best  results, 
yielding  variously  from  15  to  30  bushels  per  acre ;  the  Sherman  yielding  10  to  22  bushels 
per  acre.  Of  the'  two  winter  wheats,  the  rate  of  yield  is  not  given,  but  the  reports  say 
thcY  "give  good  yield,  fair  grain,  and  prove  satisfactory." 

VxBMONT. — Koi)on8  iu  regard  to  two  varieties  are  received  from  this  State,  the  Claw- 
son,  winter  wheat,  and  the  Sherman,  a  spring  wheat.  The  yield  of  the  former  is  not 
reported,  but  it  is  said  to  '^do  well,  and  is  satisfactory.''  The  latter  is  reported  to 
yield  24  bushels  per  acre.  % 

Rhode  Isi-axd. — From  this  State  reports  in  regard  to  two  varieties  have  been  ro- 
eeived,  Gohl  Mcdfil  (winter)  and  Sherman  (spring).  Reported  yield  of  the  former,  23 
bushels  per  acn*.  of  tine  quality ;  the  latter  is  reported  as  a  total  failure  from  rust. 

New  Hampshiue. — To  this  State  two  varieties  of  spring  wheat  and  one  of  winter 
wheat  were  distribut<?d.  The  Silver  Chaff  gave  four  bushels  for  four  quarts  of  seed 
0own,  of  superior  quality.  The  Sherman  gave  15  to  *Xi  bushels  per  acre ;  and  the 
Golden  Globe  (spring)  18  bushels  per  acre.  Salt,  lime,  ashes,  and  plaster  are  used  on 
wheat-land  with  excellent  effect  in  this  State. 

Massachusetts.— To  this  State  the  department  has  distributed  two  kinds  of  sprinff 
wheat,  Golden  Globe,  and  Shennan ;  an<i  one  of  winter  wheat,  Arnold's  Gold  Medau 
Reports  show  the  yiehl  of  Gold  Medal  as  10  bushels  per  acre,  good  quality ;  Sherman, 
80  to  25  bnshels  per  aci'e,  and  Golden  Globe  mnch  less. 

Pennsylvania. — Correspondents  report  in  regard  to  5  varieties.of  winter  wheat, 
the  Gold  Medal,  Gold  Dust,  Sandford,  Siindoniirka,  and  Silver  Chaff;  and  2  of  spring 
wheat,  the  Golden  Globe  and  Sherman.  G^)ld  Medal  yields  from  15  to  40  bushels 
per  acre.  Gold  Dust,  bnt  lightly.  Sandford,  25  bushels ;  a  beautiful  gram.  Silver 
ChaSf  10  to  25  bushels.  Sandomirka  (Poland),  20  bushels,  very  good.  Golden  Globe, 
10  to  20  bushels  per  acre.    Sherman,  10  bushels. 

Ksw  York. — Keports  have  been  received  from  this  State  in  regard  to  experiments 
with  6  varieties  of  wheat,  namely.  Gold  Dust,  Gold  Modal,  Silver  Chaff,  and  Sando- 
T**^^*  (Poland),  irinfer  wheats ;  and  Golden  Globe  and  Shennan,  spring  wheats.  Yield 
nported  from  Gold  Medal  varying  from  12  to  40  bushels  ])er  acre ;  from  Gold  Dust, 

fy  little — failed  from  rust ;  from  Silver  Chaff,  25  bushels  per  acre ;  from  Satidomirka 

yield  reported;  from  Golden  Globe,  8  to  16,  very  poor;  from  Sherman,  small  yield, 
krly  a  failure.  ^ 

New  Jeilsev. — To  tms  State  have  been  distributed,  from  which  returns  Rave  been 
tired,  fonr  varieties  of  wheat,  Gold  Medal,  Gold  "Dnst,  Sherman,  and  Golden  Globe, 
latter  two  spring  wheats ;  best  results  are  reportiid  from  the  Gold  MedaL 
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Alabama. — The  several  varieties  of  field  com  received  in  this  State  from  the  de- 
partment are  uniformly  reported  as  being  superior  and  more  advantageous  than  the 
common  kinds  grown  there.  One  report  says  Cooley^s  early  white  is  a  great  success, 
and  more  valuable  than  other  sorts,  being  a  month  earlier.  AnolhtT,  the  Maryland 
yellow  is  early,  a  good,  rapid  grower;  better  for  both  grain  and  fodder  than  other 
kinds. 

Maine. — Reports  show  that  the  Compton  com,  distributed  by  the  department,  suc- 
ceeds well  in  this  northern  climate.  One  report,  planted  May  15,  gathered  Sojitember 
27,  yield  80  buHhels  of  ears,  heavy  grain.  Another,  planted  May  22,  gathered  October 
4,  yield  128  pints  for  one  planted;  good  growth  of  fo<ldor,  • 

New  IIami'SIIIRE. — One  report,  Pennsylvania  Early,  planted  May  20,  gathered  SeptMO- 
ber  27;  yield,  50  bushels  per  acre,  partly  destroyed  by  frost, ^Another,  planted  June  1, 
cut  Septeinl>er  23;  ."^-leld,  816  quarts  from  6  quarts  planted^^Bug  136  fold.  AjMyther, 
Compton,  planted  May  25,  gathered  October  1,  grew  larg^md  rank,  but  season  too 
short  to  ripen  much  of  it. 

Vermont. — One  rei>ort,  Compton,  planted  May  16,  gathered  September  27.  stalks 
grew  9  feet  high,  cars  13  inches  long ;  yield  large ;  later  than  our  common  B-rowed 
variety.  Another,  planted  ifi^ay,  cut  October  d ;  yield.  7  bushels  from  1  quart  of  seed, 
being  224  fold ;  another,  soEsPeara  weighed  one  pound  eHbh.  No  other  variety  re- 
ported, except  sugar-corn,  which  does  well. 

New  York. — One  report,  Compton,  planted  May  8,  eatliered  September  15;  yield, 
about  80  bushels  to  the  acre,  125  fold.  Another,  White  Dent,  planted  May  30;  lai^gest 
growth  ever  before  seen  here — but  rather  late;  if  planted' earlier  will  do  better; 
another,  the  finest  com  ever  hea||  One  report  on  Compton,  planted  May  15,  gathered 
September  15,  yield  about  50  bwBels  per  acre,  good  weight. 

Pennsylvania. — Compton,  planted  June  4,  gathered  October  10;  yield,  328  quarts 
from  one  quart  planted.  Another,  Ilominy  eorn,  planted  May  10;  ^Hhe  bert  corn  I 
grow."    One  rejwrt,  the  Small  ilint  does  weU  in  our  short  seasons. 

New  Jersey. — No  encouragiug  success  rei)orted  from  this  State^  except  with  sugar- 
corn.  Compton  and  White  Frolific  generally  failures  from  various  causes,  worms, 
squirrels,  and  flrought.    One  report  says  Compton  is  superior  toothers. 

Maktland. — Meager  reports  from  here,  and  only  partial  success  reported. 

Vihginia. — Prolific,  reported  on  favorably,  giving  3  to  4  ears  to  the  stalk,  matured 
well.  Another,  good,  early,  6  ears  on  some  stalks;  com  from  department  yields  con- 
siderably more  than  common  varieties. 

West  Virginia. — Reports  but  few  and  little  success  from  this  State. 

North  Carolina. — Maryland  and  Pennsylvania  yellow,  and  Runner's  white,  from 
department^  are  productive,  desirable,  and  nice  for  bread,  particularly  the  latter. 
Another,  White  Prolific  yields  well,  2  to  3  ears  on  a  stalk ;  many  prefer  the  white  eorn. 

South  Caroi^'a. — One  report,  the  com  from  the  department  is  a  great  acqoisitioii 
hero.  Another,  yields  largely,  3  to  5  ears  on  a  stalk ;  the  com  did  very  well  consider- 
ing severity  of  the  drought. 

Georgia. — Reports  from  this  State  show  valuable  results  from  the  com  distributed 
by  the  department  j  both  vellow  and  white  varieties  have  done  well  and  surpassed, 
in  earllness  and  yield,  all  the  common  sorts.  One  report,  Shix>ley^s  Early,  valuable, 
prolific;  ears  large,  cobs  small,  kernels  long.  Another  report  makes  **U\o  crops  a 
year  with  the  yellow  Dent;''  another,  White  Prolific,  month  earlier,. and  5  large  ears 
on  a  single  stalk. 

Florida. — Runner's  white,  Marylatid  yellow,  Westchester  and  Prolific  white,  all  ro- 
porte<l  favorably  upon  ;  but  "Compton  is  a  great  acquisition,"  l)eing  earlier  and  yield- 
ing more  than  any  other,  and  "giving  two  crops  a  year,"  and  yields  90  fold ;  some 
stalks  giving  5  to  H  ears  each,  large,  long,  and  plump. 

Mississippi. — J^olific  whites  com,  from  the  department,  planted  March  10;  glazed 
July  1 ;  too  hard  for  table  use ;  very  prolific  on  rich  land,  3  to  5  ears  on  a  stalk. 
Anothe-r  report,  10  fe^t  high,  2  to  4  long  ears  on  a  stalk ;  Compton  com  from  the  de- 
parr-ment,  very  early,  3  or  4  ears  on  each  stalk.  Another,  planted  in  March,  matured 
in  August;  bCwSt  early  variety  ever  seen  here.     Another,  yield  100  fold  and  valuable. 

Louisiana. — The  Coohiy,  Pennsylvania  yellow,  and  White  Prolific,  have  all  given 
good  results,  the  latter  making  7  and  8  good  ears  to  a  single  stalk,  long  and  well  tilled; 
is  an  acquisition. 

Texas. — Whitr  Prolific,  yellow,  and  other  varieties,  from  the  department,  have  proved 
valuable.  Kefwrts :  early,  large  yield,  3  to  5  ears  on  a  stalk,  at  least  out;  hundred  fold. 
Another,  the  corn  from  department  is  a  great  acquisition  to  this  wction  of  country. 

Tennessee. — Rcport-s  but  meager  from  this  State ;  no  valuable  results  except  with 
sugar-coni,  the  Mammoth  and  Sto well's  Evergreen,  which  haj|e  given  great  satialac- 
tion.  ^ 

Kentucky.— The  few  reports  received  from  this  State  show  the  Cooley  and  Whito 
Prolific  to  be  valuable. 
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Ohio.  Com  from  the  dop^.rrnunt  hf.s  i»T-o\ed  (desirable  and  prolific.  One  report, 
earlier  than  common  corn,  virMiiiir  100  iold :  n not lur..  very  hixnriant  jn^OAvth,  and 
many  ear:*  to  th»^  stalk.  On\?  rf]^on,  (>()  fo  7r>  buflbola  per  acre,  good  corn ;  another, 
grafrB  well  and  yieid.H  very  f:atirtlaotoTy. 

MiriSOLTf. — One  n  port,  IvpikI rick's'  white  com,  the  be.*t  here.  I*orh  yellow  and 
whito  coni«  are  valnaMo  and  has^o  done  well;  another,  Pennsylvania  yellow  very 
highly  priyi'd.     liaden  and  "  Loni^  John  "  an*,  hest  in  Boone  Connty. 

ARKAXJSA*;. — T\r]i(»ri!i  pay,  the  Maryland  yellow  and  Chester  yellow  have  done  well ; 
another,  thi^  Pennsylvania  yellow,  from  the  department,  has  proved  to  he  the  most 
profitable;  aii''»*.hiT,  tlusr  early,  heavy,  yellow  corns  wonld  bo  liked  better  if  whit«. 
OiSf*  reiMirt  Ka.\rt,  "the  Pr(>li  lie  White  is  very  prolific  indeed,  averaging  3  ears  to  the 
Kalk;  shall  plant  ir  next  season." 

Kansas.— i'onip tun  lircw  well,  yield  large;  TVhite  Prolific  grew  finely,  giving  avcr- 
»j|5P  of  :{  ejiTs  to  Ihe  stalk,  and  IK)  bnshels  the  acre.  Cood  grain.  Another,  C(jmptou, 
yields  lyjO  fold.  Homin\  corn,  planted  April  ISj  yields  45  bnshels  per  acre,  and  snpeiior 
to  any  othi-r  *vhite  r'»rn  grown  here. 

Nebraska. — One  re];>ort,  Hrown  com  is  tlw.  best  grown  here ;  anoth«r,  the  Pennsyl- 
vania vellow  a  I'jnlure;  the  Ctmipton,  planted  Ai>ril.l8,  gathered  September  10,  yield 
io  buslifls  per  ;icre.     Grain  rather  poor  and  small. 

Iluxois. — r»ne  report  says,  the  Compton  com  yields  with  good  treatment  on  rich 
soil  1,000  tVdd  for  the>  wed  planted,  and  UK)  bnshels  the  acre  in  some  instances;  an- 
other, the  J.Vnnsylvania  yellow,  yields  800  fold. 

Ixi>iAXA. — liei)ons  provo  that  department  corn  has  sncceeded  admirably  in  this 
State.  One  repnrt,  earlier  than  our  standui'd  varieties,  and  yields  well  of  good  grain. 
jLoothrr,  phwited  'JOth  May  S  pints,  gatliered  8e])tember  :X),*4,16U  pints  (6r>  bnshels), 
being  i/20  fold  for  one  planted — extraordinary  yield.    .^ 

MicniGAX. — <.>ne  report,  Compton  <-orn,  from  t  lie  department,  planted  May  ^fj,  gath- 
ered Angus!  '2\  early  ;  yi<'ld  f*0  bushels  jur  acrr,  goo<lears,  am  delighted  with  it,  and 
can  recommend  f«»r  general  cultivation;  another,  tlO  bu.shels  per  acre.  »helle<l ;  one 
report  s;iys  only  '.iO  bi!:.lu*ls  of  e:irs  i)er  acre,  and  liivid**  to  smut,  not  desirable  hero. 
Another  says,  Coob-y  yields  TiH  bushels,  per  acre;  another,  the  i Pennsylvania  yell oyr 
gAve  lUO  bnshels  per  Mere,  but  requires  a  longer  season  than  gemTully  occurs  here. 

WiSCON'^iN. — FailuH's  fienrraHy  reported.  The  Prolihe  White  suid  the  Compton  grew 
well,  the  latter  11  feet  high,  but  both  sorts  tt)o  late;  fail  to  ma  tun?  before  frost. 

Mcrx£S<iTA. — Compton  and  Karly  White  only  reported  on:  both  fai hires  with  one 
exoepticm,  from  rerjuiring  too  long  seastms ;  ont?  report  fro* n  Todd  County,  Compton 
pew  14  f»»et  high,  15  eai's  to  a  stalk,  bnt  frost  ])r<,' vented  its  rip^-nini;,  but  in  Dakota 
Coonty  Com]»ton  grew  14  fe«'t  high  with  :»  to  0  ears — planted  -May  lo,  gathfred  Octo- 
ber lo';  thus  it  .«u<'ee(-ded  in  this  part  of  th«.'  Siaie. 

Iowa. — Early  yellow  re])orted  no  earlier  or  bett«'r  than  ('lierokee.  roni})tun.  early, 
large  eans  and  long,  grain  perfect;  another,  planted  May  K',  gjitlwred  NovembiT  10, 
yield  large  and  grain  'huhI — 1(;0  fold  for  seed  planted  ;  sliouM  hiwv.  bem  pla!i!edM<»m(5- 
wli»t  earlier  for  this  climate  to  wean?  even  better  n'snlls. 

IlCDlAN  TKiiKiToriY.—  U-'jiort  from  Chickasaw  Xati<;n  says.  V.'biie  I'rolifH-,  planted 
too  late,  l.rwvO  pounds  from  H  pounds  planted,  4  to  0  ears  t»n  a  st;i!k  ;  this  is  about  IrSO 
Ibid  for  onti  planting.  9 

Utah. — One  -ejmrt.  yield  about  yo  to  CT)  bushels  per  acre,  on**  says.  plante<l  ]May  3, 
ftost  killed  it  .September  10;  another,  eaten  bv  grasrihojiiters. 

Nevada. — Onf*  ifport,  tln^  llouiiny  corn,  troni  the  depart ment.  ]»Ianr«'jl  ,T::ly  12, 
iptiiered  Oetob*  r  UJ,  yiehl  ;">.'»  fob  I  for  one  planted. 

CaUFOKNIA. — One  re]iort.  Pennsylvania  yellou',  ]»lauted  April  'J.',  r«.;  puunds  seed 
per  aero — harvi'««te<i  SepTi*n;brr  1.  e:irly.  yield  r»0  bush-Is  jieram-.  Ai!o;Inv.  D^ryptian 
com,  grows  wrll,  yir^lds  iWhushi-'spfr  aere — got.ii  gr:ii:i.  0;n-  say»»,  Comptou  entirel,\ 
dflBlroyed  by  a  wonn.  that  destroys  all  but  tln»  "  \Vliir*'  •^panisli"  «'orn. 

Oregon. -"-Only  tmi^  report  received — that  on  Pennsylvania  yellow,  kille.l  by  frost. 

GAPtDEN  \SD  FLOWER  SEEDS. 

HeportK  received  of  experiments  with  garden  and  linwer  serds  distribur^il  by  the 

AtMrtment  sh<»w  that  larg**  iKn'-tirshave  very  generally  be<  ■.  reaiizei!  from  fh<'  I'ormer, 

maA  particularly  so  in  the  extn-me  Sonrbern  States,  whrrr  the  cultivation  of  vrgi-ta- 

bles  boM  beciwue  liiore  general  than  was  t'oruierly  the  ease.  esi»(-cially  for  home  us<*. 

>r-^UlAMA. — The   re]»ort9  very  generiNy  state   that    successes   hav«^   resulted   with 

f  or  quite  all  of  t  lie  mr>ny  Varieties  of  seeds  received  from  the  department — asi>ar- 

bcf't*!,  btans.  cabba.«^e  corn,  mebms.  onio::s,  peppers,  pease,  parsni])s.  jiotaloes, 

-^Ml^f*.  tnrni|w,  Ac.     Particularly  noticeable  is  the  inereasing  attenti<ui  given  to 

oTowlh  of  beets,  sfigar-eorn,  and  tuniips,  eonfesse<lly  with  ]»roiiiable  results,  every- 

I  r^flpopdeil  TO  with  thanks  tVom  the  recipients  of  :he  seed.     One  i-ep(»rt  says  the 

r  1       sties  of  [>otatoes  are  of  great  advantage.    x\uother,  that  the  sugar-corn  is  a 
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Seat  acquisition.    Others,  that  the  tomatoes  are  fine,  some  weighing  1-^  pounds.    Ose 
at  the  potatoes  yield  largely,  some  12  good  tubers  to  a  single  vine. 

"Maxyland. — Beans,  beets,  cabbage,  celery,  lettuce,  melons,  onions,  pease,  squashes, 
tomatoes,  and  some  other  seeds,  distributed  by  the  department,  are  reported  as  having 
proved  successful  and  valuable  in  all  parts  of  the  State ;  i)articularly  the  black  wax 
beans;  the  celery  and  lettuce,  have  proved  superior,  and  are  highly  valued. 

Virginia.— -Growing  garden  vegetables  is  on  the  increase  in  this  State;  and  seed 
distributed  from  the  department  is  reported  uniformly  to  be  satisfactory.  Nearly  all 
of  the  most  important  varieties  of  vegetable  and  flower  seeds  cultivated  in  our  country 
have  been  sent  out  by  the  department.  One  report  says  the  beans,  beets,  carrots, 
cabbage,  celery,  com,  egg-plant,  lettuce,  melons,  onions,  okra,  pease,  parsnip,  radish, 
tomatoes,  turmp,  and  others  distributed  have  been  successfully  grown,  and  many  of 
them  are  pronounced  the  best  ever  seen  in  the  State. 

West  Virginia. — In  this  State,  as  in  Virginia,  the  various  garden  and  flower  seeds 
received  from  the  department  have  done  well  and  given  good  satisfaction.  One 
report  says  the  sweet  beet  is  one  of  the  most  productive  crops,  we  can  raise.  Another, 
the  Little  Gem  pea  very  prolific,  and  when  planted  early  gives  two  crops  in  a  season. 
Another,  all  the  seeds  sent  last  spring  are  suitable,  grew  well,  and  give  good  satis- 
faction. 

North  Carolina. — Beans,  beets,  cucumbers,  egg-plant,  pease,  tomatoes,  turnips,  and 
other  garden  seeds,  as  well  as  the  various  flower  seeds,  distributed  by  the  department, 
are  reported  from  all  parts  of  the  State  as  satisfactory  and  valuable. 

South  Carolina. — Beans,  celery,  com,  cabbage,  flowers,  lettuce,  onions,  pease,  tur- 
nips, and  other  sorts,  are  reported  as  successful  and  satisfactory,  from  seeds  sent  there 
by  tne  department.  Cucumbers  and  melons  are  reported  superior  in  quality  and  yield. 
Woticeably  the  "  Blue  Peter "  pea,  from  a  small  bed,  gave  a  peck  a  day  for  full  two 
weeks.  One  report  says  the  radishes,  10  inches  long,  were  tender  and  superior. 
Cucumbers  reported  a  dozen  in  a  bunch,  each  5  to  6  inches  long.  Sugar-corn  averaged 
3  to  4  good  ears  on  a  stalk. 

Georgia. — One  report  says  the  full  assortment  of  seeds,  including  asparagus,  beans, 
beets,  cabbage,  carrots,  com,  melons,  onions,  pease,  turnips,  tomatoes,  and  many  others, 
sent  firom  the  department,  are  reported  as  successful  and  valuable  in  most  parts  of  the 
State.    Particularly  cabbage  and  melons  give  large  yield. 

Florida.^— In  this  State  trials  with  seeds  from  the  department  have  been  for  the 
most  part  reported  successful ;  asparagus,  beans,  celery,  corn,  flowers,  lettuce,  melons, 
okra,  onions,  parsnips,  ruta-bagas,-  squashes,  turnips,  and  most  root  crops  have  been 
received  there  and  reported  upon  as  giving  great  profit  and  satisfaction.  One  report 
says,  the  beans,  garden  com,  and  melons  are  the  huest  ever  raised  in  that  section. 

Louisiana. — Beans,  cabbage,  sweet  com,  potatoes,  tomatoes,  and  other  garden 
seeds,  received  from  tne  department,  are  reported  as  having  given  x)rofitable  results 
and  excellent  satisfaction.  Melons,  potatoes,  and  tomatoes  are  reported  as  exception- 
ably  fine. 

Mississippi. — ^The  garden  or  sugar  corns  received  from  the  department  are  rex>orted 
as  superior  both  in  yield  and  richness  to  all  others,  and  also  earlier.  Similar  reports 
are  made  in  regard  to  beans,  cabbage,  tomatoes,  and  all  other  vegetables ;  all  seeds 
reported  valuable  and  highly  satipfactorj'. 

Texas. — One  report,  vegetables  from  seed  distributed  by  the  department  thrive  and 
give  great  satisfaction  in  most  parts  of  this  State.  Beans,  beets,  cabbage,  com,  flow- 
ers, lettuce,  melons,  onions,  radishes,  pease,  tomatoes,  all  do  well.  Onions,  sugar-corn, 
melons,  and  tomatoes  are  noticeably  fine  and  valuable;  com  early,  short  stalks,  and 
long  ears ;  cucumbers  in  8  weeks  and  superior. 

Tbnnessee. — ^All  vegetable  seeds  from  the  department  reported  as  being  very  suc- 
cessful, in  quality,  earliuess,  and  yield.  Mexican  (white)  onions  reported  5  to  6  inches 
in  diameter.  Wax-beans  were  planted  March  30  and  matured  for  the  table  May  20 ; 
lettuce,  fine  large  crisp  heads ;  cabbage,  superior ;  egg-plant,  tomatoes,  all  excellent, 

S reductive,  and  valuable  to  the  country.  Sugar-corn  is  reported  as  very  early  ana 
elicious.     Lettuce  reported  without  an  equal.     Pease  superior,  every  way. 

Kentucky. — Few  reports  from  this  State,  but  they  show  useful  results  frx)m  such 
trials  as  were  made,  with  most  of  the  varieties  sent  out,  such  as  beets,  cabbage,  sugar- 
corn,  sorghum,  turnips,  and  tomatoes,  with  some  others ;  one  report.,  beets,  5  inches 
diameter,  and  cucumbers  12  inches  long ;  both  yield  better  than  any  others  before 
grown  here. 

Ohio. — ^All  varieties  of  seeds  distributed  to  this  Statx)  from  the  department  are  re- 
ported as  succeeding  well,  generally  better  than  those  previously  grown.  Beans,  beets, 
and  carrots  are  reported  as  splendid;  root-crops  as  very  valuable;  "parsley  a  perfect 
beauty";  cabbage  and  cucumbers  extra  fine  and  prolific.  Oue  report.,  the  onions  and 
Bugar-com,  superior,  delicious.    Tomatoes,  superior  in  yield  and  quality, 

Illinois. — I^om  this  State  reports  come  that  the  flower  and  garden  seeds  from  the 
department  have  been  of  much  value  to  producers ;  all  varieties  have  succeeded  well, 
and  proved  more  prolific  than  similar  sorts  commonly  grown*    Beans,,  sugar-corn. 
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onomnbera,  onionS|  and  most  of  the  root-crops  are  reported  as  particularly  productive; 
cabbage,  x^^^^>  ^^^  tomatoes  are  reported  on  favorably.  Cue  report  states  that  the 
BOgar-beet  grows  finely  and  is  good,  not  only  for  sugiir,  but  for  stock.  Another,  that 
fho  black  wax-beans  and  the  Butman  sc^uash  do  well,  and  are  superior  to  all  others 
known  there;  so  the  white  Mexican  onion,  large,  tender,  and  fine  for  market.  One 
lady  reports  tlio  vegetables  and  llowers  **  are  all  just  splendid.'' 

Indiana. — Reports  are  not  so  numerous  and  general  from  this  State,  but  those  re- 
oeiTed  make  voiy  favorable  statements  of  the  experiments  with  the  score  or  more 
TMieties  received  there ;  beans,  cabbage,  pease,  and  tomatoes  are  highly  spoken  of; 
Hancock's  earlv  pea  and  paragon  tomato  very  early,  prolific,  and  greatly  pnzed. 

MiCHlGAX.— Vrom  tliis  State  reports  in  regard  to  the  seeds  sent  to  them  show  valu- 
able lesults,  V(!ry  uniformly.  One  report,  sugar-corn  excellent;  early  pease,  planted 
April  30,  and  picked  in  June ;  caulifiowers,  cabbage,  and  tomatoes,  all  give  great  sat- 
iBfiMstion.  Flowers  succeed  very  well  in  most  sections.  Mammoth  sugar-corn,  very 
early,  and  best  ever  grown,  80  bushels  per  acre.  Ruta-baga,  fine  and  valuable ;  let- 
tuce, saperior ;  all  roots  succeed  admirably. 

Iowa. — ^Large  proportion  of  the  reports  on  seeds  sent  to  this  State  from  the  depart- 
ment show  viuuable  results,  and  that  they  give  complete  satiefaotion.  One  report, 
toznipe  superior ;  another,  pease  exceedingly  fine ;  cabbage  early,  large,  and  fine ; 
melons  superior ;  lettuce  and  radishes  crisp,  early  and  late ;  susar-oom,  good,  early, 
piolifio ;  the  fiower  seeds  all  gave  perfect  satisfaction,  ''and  are  beauties." 

Wiscoxsn?. — Vegetables  and  flowers,  from  seeds  sent  from  the  department,  are  re- 
ported valuable  and  a  success  in  most  portions  of  this  State.  Particularly  beans, 
cabbage,  sugar-corn,  melons,  and  root  crops  have  given  extra  good  results ;  sugaf-beets 
have  produced  large  yield.  One  report,  the  Crosby  cabbage  a  valuable  acquisition ; 
another,  the  Weatbersfield  onion  very  fine  and  prolific. 

McnncsoTA. — Seeds  of  vegetables  and  flowers,  sent  to  this  State,  are  reported  as  suc- 
eessfiil  and  being  very  valuable.  Beans,  cabbage,  pease,  tomatoes,  and  others  rei>orted 
very  early,  fine,  and  prolific ;  Mexican  and  Danverse  onions  reported  early  and  prolific; 
ngar-com  is  reported  as  being  satisfactory,  especially  ''Pratvs  early,"  3  weeks  earlier 
anS,  i»referred  to  all  others.  Red  peppers  are  reported  4  inches  long  and  2  inches  in 
diameter.    The  Egyptian  turnip-beet  is  reported  as  very  superior. 

UusoURi. — Reports  on  garden  and  flower  seeds  are  not  numerous  from  this  State, 
tat  are  favorable  and  show  valuable  successes  with  nearly  all  sorts,  especially  with 
beans,  onions,  and  tomatoes.  One  report  speaks  of  the  wonderful  growth  and  superior 
quality  of  Stowell  evergreen  sweet  com.  Very  satisfactory  resulto  are  reported  witii 
Wie  flower  seeds  received  from  the  department. 

Kansas.— Onions,  parsley,  carrots,  beans,  pe]iper,  tomatoes,  and  all  others  have  CTown 
and  yielded  well,  and  given  complete  satisfaction,  particularly  Danverse  onions,  olaok 
wax-beans,  and  cabbage ;  patty-pan  squash  and  sugar-corn  best  ever  had  here :  the 
''■ogar-beets  gave  ^28,000  pounds  good  roots  to  the  acre,"  nearly  6^  tons,  on  sandy  loam 
soil.  (That  would  feed  as  many  cattle,  and  feed  them  better,  than  the  hay  ordmaoily 
obtained  from  three  acres.) 

Arkansas. — The  beans,  beets,  cabbage,  carrots,  lettuce,  melons,  onions^  parsnips. 
Mtatoes,  nita-bagas,  squash,  turnips,  tomatoes,  and  others  are  reported  as  giving  prof- 
uable  results  in  various  paris  of  the  State.  Advantages  are  acknowledged  particu- 
larly from  the  introduction  of  improved  beets,  com,  potatoes,  and  tomatoes,  and  with 
meet  mot  crops,  as  lar/^er  and  more  general  growth  ot  those  useful  vegetables  has  been 
■feimalateil  by  the  receipt  of  better  sorts. 

Kbbbaska. — Keportfi  of  experiments  with  the  seeds  received  from  the  department 
■how  very  general  success  and  value.    One  report  savs  beets  and  onions  splendid  and 

Clific ;  another,  com  and  pease  are  remarkable,  early  and  good  beans ;  another,  cab- 
^  turnips,  ainl  tomatoes  give  goo<l  satisfaction ;  another,  sugar-beets  yield  enor- 
■onaly.    Sto well's  evergreen  sugar-com  sui)erior  to  any  other  grown  here. 

OATS. 

veral  improved  varieties  of  oats  (A  vena  Sativa)  have  been  distributed  by  this  de- 
snt — one  of  winter  oats;  and  a  variety  of  spring  oats  called  the  '*  Board  of  Trade" 
FoUowiiig  are  reports  of  results  from  correspondents  in  difierent  States  of  ex- 
-Jients  with  thef<e  grains: 

JXX. — Boanl  of  Trade,  sowed  May  11 ;  yielded  bountifully,  weighing  47  pounds 
isored  bushel.    ^Vjiother,  large  yield  per  acre,  weighed  40  pounds  the  bushel.    No 
...tiMnt  with  winter  oats  is  reported  from  this  State. 

Ticxrr. — Board  of  Trade,  sowed  April  17;    harvested  July  25;    yield,  38 
jbT  acre  of  heavy  grain.    Winter  oats  not  reported. 

r. — ^The  Poland  and  white  Dutch  oats  are  reported  as  doing  well  in  this 


70KK. — ^Winter  oats  reported  a  failure  here.     Board  of  Trade  oats  sown  May 
August  VJ ;  viebl  40  bushels  i>er  acre,  weighii)':;  37  pounds  per  measured  bushel. 

9  A 
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Another  reports  them  Bonnd,  plump,  and  two  weeks  earlier  than  others ;  wonderfolly 
well  headed,  but  injured  by  heavy  rain,  followed  by  rust  in  some  cases. 

Pexxsylvaxia. — Winter  oats  drilled  in  October  3;  harvested  Juno  20;  splendid 
jpx)wth  J  one-third  better  than  spnng  oats ;  stands  the  winter  well ;  yields  30  to  42 
bushels  per  acre,  weighing  39  pounds  per  measured  bushel.  Boanl  of  Tmdo  oats  sowed 
April  8 ;  harvested  July  tiO ;  yielded  20  to  50  bushels  per  acre,  weighing  40  pounds  per 
measured  bushel ;  are  two  Aveeks  earlier  than  other  spring  oats ;  grain  plump  and  heavy. 
Another  report :  Sowed  April  18 ;  harveste<l  August  15 ;  heavy  yield  and  Leavy  grain. 

Kansas. — Winter  oats,  sowed  in  September;  cut  June  13;  yield,  58  bushels  per 
acre ;  weight  per  measmed  bushel,  40  pounds.  Other  reports  show  the  yields  to  be 
from  30  to  50  bushels  per  acre,  plump  grain.  Board  of  Trade  oats  sown  in  April ;  cut 
July  20 ;  yield,  75  bushels  per  acre ;  good,  heavy  grain.  Other  reports  place  the  yield 
at  35  to  50  bushels  per  acr«?^  and  state  that  they  resist  the  rust  better  than  other  kinds. 
One  report  says :  *^  Drilled  in  March  20 ;  cut  July  20 ;  yield,  80  bnshels  jwr  acre,  heavy, 
plump  grain."   This  was  grown  on  clay  loam,  i)low(?d  deei)ly." 

Nebraska. — ^Wiiiter  oats  generally  winter-kiUed.  One  report:  Sowed  September 
20:  cut  July  30;  yield,  small;  grain,  light.  Board  of  Trade  oats  sown  April  29;  cut 
July  19 ;  yield,  63  bushels  per  acre ;  heavy  grain. 

Ohio. — Winter  oats,  sowed  October  1,  harvested  June  15,  "yielded  53  bnshels  per 
acre,  extra  quality ;  another  reports  failure  from  winter-killing.  Board  of  Ttaiae, 
sowed  March  10,  cut  July  15;  yield,  40  bushels  per  acre.  Another,  sowed  in  April,  cut 
August  1 ;  yield,  64  bushels  per  acre ;  weight,  42  ])0imd8  per  measured  bnshel. 

MICHIGAN. — Board  of  Trade  oats,  sowed  April  30,  cut  August  1 ;  yield,  fair,  quality 
good  f  another^  sowed,  May  2,  cut  July  23,  yield  large — over  32  bushels  per  acre — ^weight 
of  grain  heavier  than  other  kinds,  some  stalks  6  feet  high.  No  success  with  winter 
oats  reported. 

Wisconsin. — Board  of  Trade  oats,  sowed  May  1,  cut  August  15 :  yield,  45baahels  per 
acre,  heavy  grain.  Another,  sowed  May  10,  cut  J  uly  24 ;  yield,  55  bushels  per  acre,  finst- 
class  grain.  Another  and  better  still  were  sown  April  15,  cut  last  of  July ;  yield,  fl^ 
bushels  per  acre ;  weight,  54  pounds  per  measured  bushel.  Seed  soaked  24  houni  in 
salt  brinn,  grown  on  sand-clay  land,  deeply  plowed.  No  success  with  winter  oate  re- 
ported in  this  State. 

Illinois. — Both  winter  and  spring  oats  are  reported  quite  successful  in  this  State. 
Board  of  lYade  oats,  sowed  April  5,  harvested  July  28 ;  yield,  40  bushels  per  acre,  large, 
white,  heavy,  grain.  Other  reports  state  tlie  yield  ranging  from  20  to  60  boaheU  per 
acre,  and  weighing  from  34  to  36  pounds  per  measured  bushel.  One  report  says,  40 
stalks  from  a  single  seed ;  some  stalks  5^  feet  high,  heads  18  inches  long,  the  finest 
oats  ever  seen  here.  Another,  sow(.'d  March  25,  harvested  July  15 :  yield^  4bbnshelAper 
acre,  heavy  grain.  Winter  oats,  sowed  November  1,  harvested  July  1 ;  yield,  40  boahelA 
per  acre,  heavy  grain.  Another,  sowed  October  5,  harvested  June  28,  very  larg#  yield : 
one  stool  had  67  stalks,  others  20  stalks.  One  report.,  sowed  October  27,  harvested 
June  25 ;  yield,  60  bnshels ;  weight,  35  pounds  per  measured  bushel. 

Indlvna. — Board  of  Trade  oats,  sowed  March  2,  harvested  July  13;  yield  light; 
quality  fair.  Another,  sowed  April  15,  cut  July  15 ;  yield,  50  bushels  per  acre,  plump, 
heavy  grain.  Winter  oats  sowed  in  September,  cut  in  July;  yield  per  acre  rangiiu^ 
from  30  to  50  bushels  per  acre,  weighing  from  34  to  40  pounds  per  measured  budtia^ 
and  growing  over  5  feet  high. 

Minnesota. — No  winter  oats  reported.  Board  of  Trade  oats,  sowed  April  1,  cnt 
July  18 ;  jncld,  rate  of  70  bushels  per  acre.  Another,  sowed  March  20,  cnt  August  10 ; 
yield,  75  bushels  per  acre ;  weight,  38  pounds  per  measured  bushel.  These  are  from 
seed  distributed  by  the  department. 

Iowa. — All  reports  of  winter  oats  tell  of  failures  from  winter-killing.  Board  of 
Trade  oats,  so^vu  March  9,  cut  July  17  ;  yield,  56 bushels  per  acre;  weight,  38  pounds 
per  measured  bushel.  Other  reports  show  yields  from  50  to  60  bushels  per  acre, 
plump,  hea\'y  grain. 

Idaho. — Ono  report  says:  ''Sowed  April  6;  cut  August  31;  yield,  71  buslu'ls  per 
acre;  weight,  35  pounds  per  measured  bushel.    Grown  on  prairie  land." 

RYE. 

Ai^bama. — The  department  distributed  a  white  winter  ryo  (Sccale  C'ereah)  to  most 
parts  (f  the  eoiintry  ;  but  few  rejiorts  have  been  received,  which  generallj'  state  that 
it  grows  well,  makes  large  yield,  and  is  a  valuable  acquisition.  One  report  says :  "It 
was  sown  in  December,  and  grew  rank  and  tall,  heavy  straw  and  long  beads,  but  was 
severely  injured  by  rust  in  the  spring  on  account  of  late  sowing." 

Pennsylvania. — The  winttT  rye  sent  from  the  dc]jartui(*nt  grew  well  and  stood  np 
much  better  against  the  hail-storm  thaji  other  varieties,  yielding  large,  plump  grain, 
very  productive.  Another  reports :  In  this  State  the  Silver  Hull  (buckwheat)  is  snc- 
ceeding  well,  and  is  very  desirable. 

ViKGiNiA.— From  this  State,  the  winter  rye  sent  by  the  department  is  reported  to 
yield  one-third  more  than  other  varieties  grown. 
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KOtBTR Caboijxa. — Wliit-o wiiilcr rye,  Irom  dopaitiROTif,  sowed  in  Jjuiuary  (ultogothief 
too  late),  a  ]x>rtiou  of  it  caino  up  ami  ttpread  out  well,  but  failed  to  licad  good  on 
aooonnt  of  late  sowing. 

Texnessee. — Tho  winter  rye  sent  bcro  grow  well  and  yielded  handsomely.  This  is  the 
only  report  from  this  State. 

Qaio. — ^Whitc  winter  rye  is  reported  a  goml  gram,  yielding  35  bnshols  per  aore,  but 
darker  in  color  than  tho  se^d  received  from  the  department. 

AXKAXSAA. — Sowed  in  aiitninn  on  clay  hind,  yielded  at  rate  of  27  hnshels  per  acre : 
bsrt  ever  seen  in  tho  neiij^hborhuod.  One  report^  tho  winter  rye  from  tho  department 
is  very  satialactoryy  doubling  yield  of  all  others.  The  sirring  r^^e  was  killed  by  hot 
weather. 

WiSGOXSiN. — One  report  statos,  tho  winter  rye  was  sown  September  15,  cut  July  28 ; 
yield,  rate  of  54  busliels  x>er  acre — superior  grain.  Another,  12  bushels  for  8  qoarte 
aown — sound,  line  grain. 

Iowa. — ^lieporU  show  fair  success  with  winter  rye;  sowed  September  15,  cut  July  8; 
yiokl,  rate  ot  24  bnsheU  x)er  acre,  good  grain.  Another  gives  large  yield,  large  plump 
grain. 

Kansas. — ^Winter  rye,  sown  September  28,  cut  June  10 ;  yield  large  and  grain  good. 
Another,  sowed  September  2G;  yield,  30  bushels  i)er  acre,  good  grain. 

Nebraska. — Wiut-er  rye  scut  from  the  department  grew  ILuely  and  yielded  50  bosheili 
per  acre,  hoavy  grain. 

BARLEY. 


E. — ^Tho  larger  ]>ortion  of  the  bnrley  from  tho  department  to  this  State  was  of 
mriag  variety,  kiu>wu  by  the  name  of  Mensury,  ri'X'^^'^s  from  which  very  generally 
aoow  fair  results.  Time  of  see<lin^.  May  and'lii*st  week  of  June;  harvesting  dooo 
latter  part  of  July  and  Augnst;  yield  varxing  from  10  to  30  bushels  per  acre;  ona  re- 
port shows  45  bushels  per  aer<\  weir^ht  of  •rraiii  48  pounds  per  measured  busheL 
VxBMONT. — The  barley  distributed  to  this  State  by  the  depart-ment  is  reported  as 

S'Ting  gi'eat  satisfaction.     The  Mensury  variety,  sowed  A]^ril  2(s  cut  July  SSO ;  yield, 
I  bcuihels  per  acre;  weight,  4G  i>oimds  jter  measured  bushel ;  the  best  baiiey  grown  in 
this  sect  ion. 

NkwYork. — ^The  repoi-ts  fVom  this  State  on  Mensury  (spring)  barley  show  it  to  be 
welladapted  tothatrcgion.  Time  of  sowing,  thelirstof  May ;  time  of  harvest,  first  werfc 
in  Ancust ;  yield,  one  report,  rate  of  50  bushels  per  aero,  very  line  grain ;  another^  40 
b— hela,  very  white  and  line.  One  report  on  winter  barley,  sowed  rather  late,  out 
gnfir  4  to  5  iVn^t  high,  an  (excellent  ei-op.  Tho  exiHTimenter  says,  "the  distribution  of 
■aeda  by  the  department  hius  been  of  very  great  value  to  this  section  of  country." 

Alabama. — No  rejiorts  of  spring  barley  iveeived  from  this  State.  The  Canada  6- 
lowed  (winter  variety)  is  generally  rex)ortcd  to  have  yielded  well,  though  sometiiuefl 
the  leverse. 

Floiuda. — Only  meager  reports  in  regard  to  barley  have  been  received  firom  this 
Stale,  barley  not  being  miu^h  giown. 

MusissiPPi. — Only  the  Canada  6-rowed  barley  is  reported  from  tliis  State.  Sowed  from 
Ssptember  to  October,  and  harvested  in  June ;  yield,  rate  of  35  bushels  per  aero,  line 
gnin. 

Texas. — The  Canada  6-rowed  barley  is  tho  only  vai'iety  reported  from  this  StaCe; 
fhe  sowing  in  November  and  December,  the  harvest  in  May  and  June ;  yield,  from  15 
to  40  bushels  x^er  acre,  very  fine  grain. 

Maryland. — Only  meager  n'ports  li*om  this  State  in  refi^ard  ti)  barley. 

YlBGiXlA. — Tlie  Canada  (5-iXfwed  is  the  o]ily  variety  of  barley  in  regard  to  which 
have  lH.'en  received  froTu  this  Staic;  seeding  doT:e  in  .Spt ember  and  Octol)€r; 
ting  mostly  in  June  and  lirat  week  of  Jnly :  yield  ranging  th)m  7  to  50  bushels 
acre,  gemrally  pluiup.  heavy  grain.  In  rVi  of  ihe  States  this  variety  has  been  re- 
Boarkably  irvv  from  attacks  by  rust ;  it  has  sutlVavd  rather  more  frequently  in  this  State 
tkan  most  others. 

Wkst  ViRfiixiA. — Only  the  Canada  6-r<;w<'d  b:trley  is  reported  on  fVom  this  State; 
■owing  September  to  November;  harvest  fr(»m  June  1  to  .July  15 :  yield  ranges  from  4 
to  10  bushels  i>er  acre;  lre<iuenily  destroxed  or  badly  iiyured  by  winter-killing,  and 
not  generally  adapted  to  this  State. 

VOBTli  Ca]:olixa. — The  Canada  (>-rowcd  is  tho  principal  barley  reported  on  from 
this  State,  only  one  instance  of  the  Mensury  (spiiinr)  bi'ing  reporte<l.  in  which  the 
wcdinff  was  done  April  17,  the  harvesting;  .Inly  SO;  yield,  about  r-i  bushels  per  acre, 
lUr  gmin.  Sowing  of  ihe  Canada  (5-i\nvetl  was  don<'  ivam  mid<lle  of  Septendwr  to  first 
part  of  KoviMubiT,  and  the  harvest  from  middle  of  ^lay  to  July  20  ;  yield  ranges  from 
b  to  00  bnsheis  per  acre,  good  quality  (^f  gi-am. 

BOUTII  Caiiolina. — The  general  croji  <^f  barley  in  thi;^  State  is  the  Canada  G-rowed, 
wbieh  was  soAveil  fr«un  S4»ptember  1  to  Xovendu-V  15,  and  harvested  fi-om  April  to  June 
■an^  from  10  to  37  biudiels  x>er  acre,  grain  gooil. 

%  u— -In  this  State  Caumla  O-rowed  barley  is  reported  as  sown  mostly  in  Oot» 
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ber  and  Noyember,  and  harvested  in  June  and  July ;  yield,  from  15  to  50  bnahels  per 
acre — a  great  acquisition  to  the  crops  of  the  State— ^  pounds  per  bushel.  One  report 
says.  Mensury  barley  (a  spring  grain)  was  sown  December  13,  and  out  June  5;  ;^eld 
of  40  bushels  per  acre,  weighrn^  53  pounds  per  measured  busheL 

Tennessee. — Only  the  Cana&  6-rowed  barley  is  reported  on  from  this  State ;  sowed 
in  September  and  November,  harvested  in  June  and  July ;  yield,  from  10  to  35  bushels 
per  acre,  some  weighing  44  pounds  per  measured  busheL 

Kentucky. — ^The  Canada  6-rowed  reported  in  this  State  to  be  sown  from  middle  of 
September  to  middle  of  October,  and  harvested  from  June  18  to  July  10 ;  yield,  from 
13  to  60  bushels  per  acre,  plump,  heavy  ffrain.    No  spring  barley  reported. 

MissouKi. — Reports  from  this  State  imow  that  barley,  particularly  the  Canada  6- 
rowed,  is  extensively  grown.  The  season  of  sowing  is  from  September  1  to  middle 
of  October,  and  time  of  harvesting  from  last  of  May  to  last  of  July ;  yield,  from  10  to 
45  bushels  per  acre,  good,  heavy  grain.  One  report  shows  that  the  wint^  barley  re- 
ceived from  the  department  succeeds  well ;  sowed  October  11 ;  yield,  from  12  quarts 
sown,  15  bushels  good  grain.  Another,  sowed  October  15,  4  quarts  from  the  depart- 
ment ;  yield,  7  bushels,  or  56-fold,  gooa  grain.  One  report  in  regard  to  the  Mensury 
(spring),  sowed  April  5,  cut  in  July ;  yield,  36  bushels  per  acre,  superior  grain. 

Arkansas. — Reports  from  this  State  of  Canada  6-rowed,  cive  the  sowing  from  Sep- 
tember to  December,  and  harvest  from  May  to  June ;  yieM,  ranging  from  35  to  60 
bushels  per  acre,  and  one  instance  is  reported  of  90  bushels  per  acre^  from  heavy  olay 
land,  plowed  deeply,  sowed  with  drill  February  1,  and  harvested  June  11, 1878.  No 
spring  barley  is  reported. 

Indiana. — The  winter  barley  distributed  by  the  department  to  this  State  is  reported 
as  very  successful.  Time  of  sowing,  September  and  October ;  of  harvesting,  June  and 
July ;  rate  of  yield,  13  to  50  bushels  per  acre,  plump,  heavy  grain.  One  report  says, 
sowed  October  2,  cut  June  25 ;  yield,  2  per  cent,  better  than  any  other.  Another,  drilled- 
in  August  20,  cut  June  20 ;  yield,  rate  of  40  bushels  per  acre;  grain,  very  ^ood. 

Michigan. — The  Canada  6-rowed  winter  barley  from  the  department  is  reported 
generally  as  making  large  yield  and  profitable  product.  Time  of  sowing,  very  gen- 
erally, September  and  October ;  of  harvesting,  mostly  in  July ;  yield,  from  20  to  45 
bushels  per  acre ;  grain  good  quality.  Two  reports  on  the  Mensury  (spring)  barley, 
sowed  in  April  and  harvested  in  July  and  August,  gave  rate  of  yield  28  and  Ss  bnahels 
per  acre. 

Wisconsin. — Reports  from  this  State  show  a  larger  proportion  of  sprine  barley, 
the  Mensury  variety,  than  anv  other  to  have  been  sown.  Time  of  sowing,  March  ana 
April;  harvesting,  July  and  August;  rate  of  3rield,  30  bushels  per  acre;  grain  good, 
and  adapted  to  the  region.  The  Canada  6-rowed  (winter)  is  largely  raosed ;  time  of 
sowing,  September  and  first  half  of  October ;  of  harvesting,  mostly  in  July ;  yield, 
rate  of  13  to  88  bushels  per  acre — ^the  latter  case  shows  weight  58  pounds  per  measured 
bushel,  grown  on  clay  soil. 

Minnesota. — From  this  State  reports  of  successes  with  both  the  spring  and  the 
winter  barley  distributed  by  this  department  have  been  received.  TheCanada  6- 
rowed  winter  was  generally  sown  in  October  and  harvested  in  July,  giving  a  rate  of 
yield  from  10  to  27  bushels  per  acre,  heavy  grain ;  many  reports  state  entire  winter- 
killing.  The  Mensury  spring  barley  generaUy  sown  in  Apnl,  and  cut  latter  part  of 
July ;  yield  ranging  from  25  to  40  bushels  per  acre,  extra  quality.  No  cases  of  rust 
reported  in  this  State. 

Iowa. — Both  the  Mensury  (spring)  and  Canada  6-rowed  (winter)  are  reported  as 
succeeding  in  this  State  with  winter-killing  in  some  localities.  Canada  6-rowed  is 
generaUy  sown  in  September  and  cut  in  Jufy;  yield  about  10  to  42  bushels  per  acre, 
Mensury  is  sown  in  March  and  April,  harvested  in  July,  and  yields  20  to  80  bushels 
per  acre,  hea\'y,  plump  grain.  The  large  yield  of  80  bushels  was  obtained  from  clay- 
loam  soil,  deep-plowed,  sown  March  20  with  drill,  cut  July  4,  grown  in  Dubuque;  re- 
ported the  best  barley  ever  seen  here. 

Nebraska. — From  this  State  reports  are  that  the  Canada  6-rowed  barley  succeeds 
well ;  so^vn  generally  in  September,  and  cut  early  in  July;  yield  ranges  from  15  to  32 
bushels  per  acre,  plump  grain,  weighing  54  to  59  pounds  per  measured  bushel.  One 
report  with  Mensury  (spring)  barley,  sown  April  10,  cut  July  6 ;  yield,  52  bushels  per 
aero ;  weight,  58  pounds  "per  measured  bushel. 

Colorado. — One  report  shows  the  Canada  6-rowed  (winter)  barley,  sown  in  Novem- 
ber, cut  in  August,  yield  about  35  bushels  per  acre ;  grain  good.  Another  report 
shows  the  Moiisury  (spring)  barley  sown  in  March,  cut  August  1 ;  yield,  rate  of  20 
bushels  per  acre,  good  grain,  but  not  quite  equal  to  the  Canada  6-rowed.  Both  suited 
to  this  Territory. 

Dakota. — In  this  Territoiy  reports  show  that  the  Mensury  ^spring)  barley  is  sowed 
in  May,  cut  in  August ;  yield  30  bushels  per  acre,  heavy  grain.  The  winter  barley 
is  sown  in  September,  cut  in  July;  yield  about  30  bushels  per  acre,  good  grain. 

Idaho. — Only  one  report  from  this  Territory,  which  is  Mensury  barley,  sown  in 
April  »jid  cut  August  15 ;  yield  71  quarts  from  1  quart  seed— -rate  of  63  bushels  per 
a<;re ;  superior  to  any  ever  seen  here. 
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POTATOES. 

Hie  Department  of  A^ionltnie,  during  the  past  year,  lias  distributed  tlirougliont 
the  Gonntry  six  new  varieties  of  Irish  potatoes  (Solanum  tuberosum) ,  repnted  to  possess, 
■mong  others,  three  snperior  qualities,  viz :  Earliness  in  maturing,  quantity  of  yield, 
and  delicacy  for  the  table ;  they  are  the  Victor,  Alpha,  Ruby,  Beauty  of  Hebron,  and 
Clarke's  Nos.  6  and  G.  Reports  received  from  experimenters  have  very  generally 
proved  the  correctness  of  the  merits  claimed  for  these  tubers,  and  have  snown  varied 
Baooesaes  with  the  different  varieties  in  different  localities.  Numerous  statements 
have  been  received  from  different  States,  assuring  the  department  that  tlio  benefits 
realized  from  the  distribution  of  these  improved  tubers  are  alone  very  great,  and  ex- 
ceed in  value  the  entire  annual  appropriations  for  the  department. 

Alabama. — In  this  State  the  Beauty  of  Hebron  is  reported  as  ripening  earlier  than 
Rarly  Rose,  every  way  equal  m  quality,  and  more  productive  in  yield,  ranging  from 
10  to  5Q  fold  for  1  planted.  Nearly  equal  results  are  reported  for  the  other  varieties. 
One  im]>ortant  lesson  is  noticeable  in  returns  from  this  as  from  most  other  States, 
namely,  that  best  results  are  uniformly  obtained,  both  in  quantity  and  (juality,  from 
well-drain^,  deeply-plowed  land.  The  earliness  or  dates  of  ripening  is  reported  as 
takinff  place  at  quite  different  periods  at  difiorent  points,  not  oidy  with  the  different 
Twrienea,  but  with  the  same  variety  under  different  hands,  ranging  in  length  of  time 
ftmn  65  to  120  days  from  date  of  planting.  Beauty  of  Hebron  planted  March  8  rip> 
•ned  in  90  days;  yield,  rate  of  317  bushels  i)er  acre;  equal  to  the  best  in  quality.  Vic- 
tor ripened  in  115  days;  yield,  252  pounds  for  4  pounds  planted;  flavor  good.  Alpha 
and  Ruby,  early,  light  yield,  but  good  quality.  No.  5  yield  300  pounds  for  IG  pounds 
planted;  extra  good  quality;  not  quite  so  early. 

Mains — ^Reports  that  Beauty  of  Hebron,  planted  May  4,  showed  vines  luxuriant ; 
fip«ned  in  100  days :  isearherthan  the  Early  Rose;  yield  light;  tubers  good  size,  smooth, 
and  excellent  for  the  table. 

Nxw  Jerskt — ^Reports  Victor,  planted  April  22,  ripe  in  110 days;  yield  30  for  1;  not 
Tery  g^ood.  Alphawplanted  same  date,  earlier  than  above ;  yield  less,  but  bettor  for 
table.  Beauty  of  Hebron  about  same  as  above.  Another  report :  Victor  bloomed 
June  12;  ripe  in  80  days;  yield  80  pounds  for  1  quart  planted ;  not  as  good  to  eat  as 
Early  Rose.  Alpha,  ripe  in  70  days ;  yield  light,  out  quality  equal  to  Early  Rose,  and 
1)ctter  than  Victor.  Beauty  of  Hebron,  planted  May  14 :  blossomed  Jnne  19  ;  ripened 
€sriy ;  yield,  75  pounds  for  1  planted ;  flavor  equal  to  Early  Rose.  One  report  says 
tha  Breese  No.  4  is  equal  to  any  sent  out  by  the  department.  Another  report :  Victor 
planted  April  20 ;  ripe  in  117  days;  yield  very  largo;  quality  mealy  and  good.  Ruby, 
plantetl  April  20,  ripe  in  90  days ;  yield  fair ;  tubers  mealy  and  gootl.  Boauty  of  He- 
inon,  planted  April  20 ;  ripe  in  100  days ;  yield  large ;  tubers  fino  and  good.  Clarke's 
No.  6,  planted  April  10 ;  dug  August  2d,  yield  9  peeks  from  1  rfuart ;  very  good. 

Pennsylvania — Reports  the  Victor,  planted  April  30,  dug  July  27;  yield  fair, 
quality  goo<L  Alpha  not  quite  equal  to  Early  lioso  in  quality  or  yield ;  small  tubers; 
nir  for  table.  Ruby,  fair,  small  yield,  not  quite  equal  to  tlio  above.  Beauty  of  Ile- 
Imniy  planted  May  1,  bloomed  July  8,  dug  August  20;  yield  4^  bushels  from  G quarts; 
]ac)ge,  smooth,  line  tubers,  earlier  than  Early  Rose.  Another  report :  Victor,  plant^nl 
April 9,  dug  August  23.  white  and  mealy,  good  flavor;  yield,  rate  of  22,500  pounds  per 
acre  about  :?70  bushels.  Beauty  of  Hebron,  planted  April  9 ;  ripe  August  1 ;  yield, 
13J047  pounds  i>er  acre ;  (about  2i7  bushels)  medium  quality. 

jOklaware. — Beauty  of  Hebron  reported  to  be  earlier  than  Early  Rose ;  excellent 
quality,  and  yield  2()  fold  for  1  planted ;  by  Mr.  Rosa,  master  State  grange. 

Maryland. — Victor  matured  before  Early  Rose;  equal  to  the  best;  the  Alpha, 
Hebron,  and  Viot-or  gave  tubers  of  size  from  6  to  8  inches,  long  diameter ;  and  the 
Helizon  gave  25  go(xl  tnl)er3  on  a  single  vine,  doubling  tho  yield  of  the  Early  Rose. 
Haby,  planted  April  5,  dug  July  3;  yield  2()7  pounds  for  G  pountls  i)lanted;  fine  form, 
eolor,  and  flavor ;  same,  ripe  in  90  days  from  planting,  and  dug  4  busheLs  from  1  quart 
plante<L  Another  report  says :  "  Beauty  of  Hebron  gavo  (>  biLshels  for  1  quart  planted ; 
the  hills  manured  with  hog's  hair,  the  best  fertilizer  over  iLsed.'*  Another :  1  peck 
gave  about  4  Vjushels  large,  fl.ne  tubers,  but  somewhat  liable  to  i*ot. 

YlSGiNiA. — One  report :  Victor  No.  1,  planted  March  1,  11  lunindswed;  blossomed 
Jnne  8,  dug  July  8 ;  yield 290  pounds;  dry,  solid,  good  for  table.  Alpha,  No.  2,  planted 
Kavch  1,  7  pounds ;  two-thiids  rotted  in  the  ground ;  no  bloom ;  dug  June  20 ;  yield 
one-half  bushel ;  boiled  dry,  and  good  for  eating,  but  rot  badly.  Beauty  of  Hebron, 
planted  March  7,  11  pounds  of  seed;  bloomed  June  .5,  dng  June  2();  yield  18:)  pounds ; 
BD  rot ;  boiletl  dry  and  flaky ;  excellent  for  the  table.  Victor  and  Alapha  planted  in 
clasr-gravel  soil  well  fertilized,  the  Beauty  of  Hebron  was  planted  ui  r^ndy  loam  well 
iBr&uzed ;  one  single  ^^ne  from  a  single  eye  gave  4  pounds  of  tubera ;  iU  tubers  weighed 
60poiind8;  the  seed  of  all  were  cut  to  single  eyes,  planted  in  rowH;  the  n'port'says 
the  Victor  and  Hebron  are  a  valuable  acquisition  to  farmers  of  Virginia.  The  Ruby 
ripcna  in  85  days ;  yield  40d  pounds  for  d  planted.  Another  report :  Victor  ripe  in  9i> 
ia^p  yield  3  barrels  fair  tubers  for  8  pounds  planted.    Alpha  ripe  in  85  days;  yield 
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2  bnslicls  for  6  quarts  planted ;  fair  tubers.  Ruby  ripo  in  85  days :  yield  2  barrels  for 
8  (marts  i^lantcd ;  very  good  potatoes.  Hebron,  about  same  as  above,  rather  earlier 
and  tubers  best  of  all.  Another  report :  Victor  gave  1  bushel  for  1  quart  planted; 
eome  of  the  tubers  weighrd  U  ])ounds ;  pink  skin  and  mealy.  Hebron  gave  355  pounds 
for  6  quarts  planted,  good  quality  ;  other  rtipoits  about  same,  say  less  liable  to  bugs 
than  others.     Beauty  of  Hebron  91  pounds  for  1  quart. 

West  Virgixia.— One  report  states  Victor  ripo  in  90  days  from  planting;  yield  fair; 
tubers  dry  and  mealy ;  best  over  grovru  here.  Alpha  ripe  in  70  days,  very  eai'ly,  but 
flavor  appeared  rather  strong.  Beauty  of  Hebron  ripe  in  100  days ;  rank  grower,  good 
bearer,  biit  not  quite  equal  to  the  Victor.   No  other  reports  from  this  State  on  potatoes. 

North  Carolina. — lieport  states  the  Alpha  ])lanted  same  day  as  Early  Rose,  but  ia 
much  more  forward,  vigorous,  and  now  (May  17)  tubers  big  as  hen's  eggs.  Another: 
All  four  varieties  were  planted  9  days  after  the  Kose,  but  they  came  forward  earlier, 
with  fine  tubers.  One  other :  Ruby,  planted  Februarj^  20,  cut  dovm  by  firost  on  the  23d, 
on  March  25  came  up  again ;  dug  June  21 ;  248  pounds  for  4  pounds  planted.  Another : 
Victor  planted  February  20,  bloomed  May  1;  ripe  in  100  days  from  planting;  large 
yield  and  fine  flavor  for  the  table.  Another:  Beauty  of  Hebron  planted  April  1, 
bloomed  May  1 ;  ripe  in  100  days  from  planting;  the  earliest  of  all ;  yield  510  ponuds 
for  8  pounds  planted ;  superior  quality.    Another  says,  not  a  good  keeper. 

South  Carolina. — Reports  state  that  the  Victor  and  Alpha  are  for  ahead  of  Early 
Rose;  good  and  rich ;  very  fine  for  the  table ;  large  and  nice.  Another:  Ruby,  vigor- 
ous; blooms  in  40  days,  and  ripe  in  75  days  from  planting ;  yield  prolific,  210  pounds 
from  1  quart  of  seed ;  excellent,  and  earlier  than  the  Rose.  Another :  Beauty  of  Hebron 
the  largest  yield  of  all;  good  as  any  for  the  table;  ripe  in  90  days  from  plariiting. 
Another:  planted  G  potatoes  April  15;  grew  finely;  yield  4  bushels,  tubers  fine  flavor. 
Victor  planted  February  12;  healthy  growth;  blossomed  April  20,  ripe  in  105  dqtys: 
yield,  rate  of  14,000  poimda  per  acre — 250  bushels.  Second  crop  can  be  obtained  if 
planted  early. 

Georgia. — ^Report  says  all  four  varieties  sent  yield  well,  give  good  satisfactioxi,  and 
more  of  them  wanted.  Beauty  of  Hebron  planted  March  9 ;  ready  for  table  May  1 : 
yield  larger  than  any  other.  One  says  Hebron  rii)ened  in  50  days.  Alpha  planted 
February  15,  dug  April  15.  Ruby  planted  February  15,  dug  May  30.  Beauty  of  He- 
bron planted  March  1 ;  poor  yield  and  quality.  One  report  says  none  of  these  excel 
the  Early  Rose.  Another  report  declares  them  earlier  than  the  Rose  and  superior  to 
any  ever  grown  here.  One  report  says  tubers  of  the  Hebron  weighed  5  ooncesi  ttud 
Terv  fiine. 

IxORiDA. — ^The  Victor  ripens  here  in  65  to  90  days,  yield  ranging  from  10  to  30  for 

1  planted.  Victor  ripens  in  60  to  100  days,  yield  surpassing  all  others;  mealy  and 
good,  equal  to  the  Early  Rose.  Alpha  earlier  than  Victor;  delicate;  not  so  prolific; 
some  rot.  Ruby  about  same  as  above,  more  prolific,  and  no  rot.  Beauty  of  Hebron 
planted  March  7,  ripens  July  1,  yield  best  of  all,  and  superior  for  table.  Hebron  grew 
well  and  yielded  abundantly.    November  best  time  to  plant  potatoes  here. 

Mississippi — Reports  all  tour,  Victor,  Al])ha,  Ruby,  and  Beauty  of  Hebron,  healthy, 
early,  prolific,  and  well  suited  to  this  climate  and  soil,  but  Victor  preferred.  Another: 
Ruby  the  earliest  and  best  for  table.  Another:  Alpha  earlier  than  Victor  and  finer 
flavor.  Another :  Beauty  of  Hebron  planted  February  20,  bloomed  April  20,  ripe  in  90 
days,  yield  larger  than  any  other;  this  and  others  a  great  acquisition,  and  thanks  to 
the  department  for  them.  Another:  The  best  ever  ^own  here;  early,  thrifty,  and 
good  flavor.  Hebron  gave  54  pounds  for  1  planted;  excel  all  others  here.  One  report 
says  second  plantings  generally  fail. 

Louisiana. — One  report  from  this  State  say  that  Ruby  is  best  of  all  in  excellence; 
that  Alpha  is  the  most  continuous  bearer ;  Beauty  of  Hebron  a  vigorous  grower;  Victor 
ripe  in  90  days  after  pladting;  yield  about  same  as  Hebron. 

Tex 
ments 
yield 
purple 

mealy  ,  .  ,  ^  .       ,      ^.  «     ,  i. 

2  pounds  planted,  smooth  thin  skin,  best  of  the  tlii-ee*;  Beauty  of  llebron,  grew  vig- 
orously, bloomed  in  50  days,  and  ripened  in  9U  days  from  [»lanting,  yield  400  pounds 
from  S  quarts  seed,  mealy  and  fine  for  (he  table,  about  34  for  one. 

Kentucky. — One  report :  All  the  potatoes  scut  out  here  bv  the  department  excel 

t(;d 


in  90  days,  yield  1  bushel  from  2  quarts ;  Kuby,  repons  about  same  as  Alpha.     Ont> 
report  says  Victor  ripened  in  120  days,  yield  371  poimdsfor  12i)oun»ls  planted  ;  Alpha 


np^ned  in  same  time,  yield  409  pounds,  superior  to  all  others;  Ruby  ripuiis  in  same 
time,  yield  403  pouT'ils :  B^;8ntT  of  Hebn)u  lipeiip^l  in  110  dajrs, inuUl  yiela,  167  pooB^i, 
ttbt  so  good  a^  tijiH  otb(^». 
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Victor,  yield  140  poiuuls  for  :{  pounds,  very  fmo  quality;  Ruby,  dates  as  above,  and 

Soality  bettor  than  eiihcr;  Beauty  of  Hebron,  plaut<*d  Marcli  115,  blossomed  ALiy  2, 
D^  Jiinc  2,  yield  25G  poiuuls  for  3  pounds,  caiiiest  and  best  of  all  for  tlio  table.  These 
Tanetles  liavo  increased  the  potato  crop  in  the  State  very  largely ;  the  llebrous  gener- 
aUr  Biirpusslnp:  all  others  in  yielding,  <j[unlity,  and  earliness. 

UlSSOl-Ki. — Victor  plante<i  March  13,  ripe'hi  80  days,  yield  85  pounds  for  1  pound 
plantcct,  best  of  all  for  table;  Alpha,  earliest  of  all,  yield  25  for  1;  Ruby^  planted 
Uaich  26,  due  in  90  days,  yield  378  pounds  for  10  pounds  planted ;  Beauty  ot  Hebron, 
planted  March  18,  bloomed  May  G,  dug  in  74  days,  yield  379  pounds  from  G  pounds 
planted,  good  and  solid.  Another :  300  pounds  from  5  pounds  X)lanled.  Thanks  to  the 
deiMurtment  for  these  superior  potatoes.  Another :  Yield  3  bushels  for  3  quarts  planted, 
10 days  earlier  than  the  Rose,  superior  in  quality.  Another :  Planted  2  quarts  April  1, 
and/tdy  8,  dug  70  pounds  fine  largo  tubers.  Another:  Planted  in  sandy  loam,  cut  to 
nngle  eyes  1  gallon,  and  dug  G  bushels  lino  large  potatoes,  l)cing  250  for  one  planted. 
Claxke'sNo.  G,  plantt^d  April  10,  ripe  in  95  days,  &om  3  quarts  150])ounds  of  sinooth  good 
table  potatoes ;  one  report  says  the  Hebron  beata  the  Rose  and  Pot^rless. 

Ohio. — Victor,  bloomed  in  30  days  from  planting ;  ripe,  120  days ;  yield,  IGO  pounds 
ftr  4  poands  i>lanting,  and  most  excellent  quality.  Ruby,  6ome\vhat  eai'lier:  yield 
light,  l)ut  good  eating.  Beauty  of  Hel)roii,  ripe  in  120  da^s;  yield,  275  pounds  for  8 
poands  planted;  largest  and  best  ever  seen  here,  and  they  cook  nicely.  Alpha,  planted 
IfarchlU,  tit  for  table  early  in  June;  3  weeks  earlier  tlian  Early  Rose;  dry  and  mealy. 
Another :  Victor,  not  so  early  as  Alpha ;  is  mottlt?d  iiurple  and  white ;  eyes  rather  sunken : 
tabers  large,  resembling  Peach  BIoavs,  but  of  superior  flavor;  strong  grower ;  yield 
Uoge.  Alpha,  earlier  than  above ;  white,  resembling  Early  Rose ;  but  somewhat  earlier ; 
Oyes  more  sunken;  cooks  well,  keeps  well,  good  iTavor,  and  mealy;  moderate  bearer. 
Beauty  of  Hebron,  earlier  than  the  othei-s,  light  jield,  white,  resembles  Early  Rose, 
Yery  fine  flavor,  cooks  nicely. 

IIXIKOIS. — One  report  onthe  four  varieties  states:  Beauty  of  Hebron  planted  April 
18^  l>looine<l  in  June,  diij^  August  29;  yield,  3*.X)  y>ounds  for  8  pounds  planted;  tubers 


worth  farther  trial.    Another  report:  Hebron,  planted  April  27,  dug  August  29;  rotted 
aome;  yield,  240  pounil>  from  5  quarts;  quality  good  as  l^irly  Rose.   Anotht^r:  Hebron, 

Slanted  March  2.3,  ri]KJ  July  10;  yield,  large;  quality  brttcr  tliau  Early  Rose. 
ilpha,  earlier  than  Hobron,  but  yields  less.  "N'ictoT.  plant«'d  April  2,  bloomed  June  2; 
▼igorons  [growth ;  ripe  in  100  days;  .vield,  52^S  pounds  for  G  pcumds  planted  ;  excellent 
qoahty.  Clarke's  Xus.  5  and  G  not  reported  in  detail:  siiys  one  resembles  £;irly  Rose, 
and  is  goo<l ;  the  other  ;^ives  small  yl'ld. 

IX^IAXA. — PlantiMl  Victor  ilarch  23 ;  ripe  in  G5  days:  yield,  422  pounds  f<;i'  8  quart-s 
planted;  tulxTs  bluish  color,  good  and  mealy.  Alpha,  planted  Manh  2.i;  ripe  in  GO 
oays;  tubers  snrill  and  white;  yield,  71  jwunds  from  3  quails  planted:  drlieatvi  and 
good.  Beauty  of  iIel)ron.  planted  March  3,  2  quarts ;  ripe  iii  GO  days;  yield,  c3  pounds 
Sir  the  eeetl  plaLted ;  pnik  color,  large,  and  very  good.  One  report  days  they  aro  not 
first  rate,  and  that  they  have  better. 

MlcmGAN. — Planted  Beauty  ot*  Hebron  in  April;  blos'omed  in  May;  ripe  in  75 
days;  dug  160  pomuls  from  6  pounds  x^lantcd;  qimlity  good.  No  others  reported  iix)m 
thu  State. 

Iowa. — One  report :  The  Beauty  of  Hebron  is  a  good  potato,  dry  and  mealy ;  earlier 
tlian  the  Early  Rose. 

MCfXESOTA. — Alph.i,  ri])e  in  ^'0  days  fiY)m  planting;  small  yield,  but  quality  excel- 
leiit;  eonie  rotted  ;  earlier  than  Hebrf)n.  li  'auty  of  Hebwn  rii>o  in  iW  days ;  yield  large 
and  of  pood  quality.  Another  report :  Hebron  gtive  KW  pounds  for  G  iHjtiiids  planted; 
large,  Bmooth.  and  liandsoiMe.  Clarke's  No.  G,  planted  April  1.5 ;  ripe  in  GO  days ;  yield, 
80 pounds  fn'ui  G  peuiids  planted;  good  flavor,  but  doee  not  cook  dry.  One  report: 
Snow-flake  be«t  of  all. 

Kaxsas. — ReportP  15<auty  of  Hebron  p'';nted  April  26;  bloomed  June  10;  ripe 
Anffnst  14;  yield,  r>Hpc^Hn<ls  for  H  pounds  planted;  tubers  hirge,  mealy,  good;  earlier 
ana  better  tlian  Karly  llose :  does  well  on  wet  and  Hry  land.  Ruby,  planted  in  March, 
thrifty  foliage,  no  bloom,  ripe  Auf^n^t  1 ;  very  dry,  good,  and  better  than  Early  Roso. 
Amrtlier:  Hobi^on,  planted  April  li);  dug  July  2-1;  yield,  GO  for  1 ;  tubers  white  as  snow, 
mealy,  fine  llavor.  Victor,  planted  April  10;  dug  August  14 ;  largo  yield;  fniest  tubers 
ever  Been ;  could  not  be  better. 

Arkansas. — Reports  upon  the  four  varieties,  much  the  same  from  this  State  as  from 
Alabama.    One  report:  15eauty  of  Hebron,  planted  March  1;  bloomed  May  1;  yield. 
pffptu^^  for  1  pound  planted.    Victor  ripened  m  70  da>  s ;  yield,  l&O  noondB  for  l 
"  pla&t«Ml:  splen^d  tubers.    Other  reporta  with  the  aboya  yariettea  xepreaenl 
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them  ripening  in  from  115  to  136  days,  and  ^ving  yield  of  10  to  100  fold  for  the  quan- 
tity planted.  One  report:  Hebron  ripened  in  120  days ;  yield,  250  pounds  for  6  quarts 
planted ;  quality,  earliness,  and  yield  equal  to  best  Early  Rose,  and  finer  shape.  The 
Alpha  and  Ruby  are  reported  as  early,  excellent  quality,  but  generally  giving  a 
lignter  yield  and  more  deUcate  growers. 

California. — Victor  planted  in  February,  bloomed  early,  ripe  in  100  days;  yield 
moderate;  very  good  for  the  table;  tubers  large.  Alpha,  early;  yield  light;  tubers 
small  but  good  quality.  Ruby,  early ;  yield  large ;  good  size,  and  fine  for  the  table ; 
some  rot.  Beauty  of  Hebron  rank  grower ;  ripe  in  100  days ;  tubers  large,  smooth, 
and  healthy ;  yield,  moderate ;  quality  fair;  not  so  dry  as  some. 

Oregon. — Victor  planted  April  13,  bloomed  June  15,  dug  August  1;  yield-  194 
pounds  for  2  quarts  planted ;  quality  good.  Alpha,  planted  May  7,  grew  a  short  time, 
then  blighted,  dried  up.  Beauty  of  Hebron,  planted  April  13,  blooms  freely ;  dug  July 
29;  yield  rate  of  200  bushels  per  acre;  mealy  and  solid  for  the  table.  Another  says: 
These  potatoes  are  a  great  acquisition  from  the  department,  and  should  bo  distributed 
throughout  the  whole  country. 

Colorado. — Beauty  of  Hebron,  in  Ouray  County,  planted  May  30  on  western  slope 
of  Engineer  Mountain,  7,500  feet  above  the  sea-level ;  frost  September  10 ;  yield  ficom 
4  quarts  193  pounds ;  wmte,  mealy,  and  most  delicious  tubers. 

Dakota.— -Clay  County  reports  the  Beauty  of  Hebron  the  earliest  and  best  potato 
in  that  Territo^,  surpassing  the  Early  Rose. 

WYOMiNa. — ^Laramie  County  reports  Ruby,  4  quarts  planted,  dug  220  pounds  excel- 
lent tubers.    Hebron  about  the  same  as  Ruby  only  white  and  more  dry. 

From  this  testimony  it  is  clear  that  the  yield  of  this  tuber  has  been  greatly  in- 
creased in  nearly  every  State  by  the  introduction  of  these  six  new  varieties. 

BUCKWHEAT. 

Illinois. — ^Reports  show  very  little  buckwheat  sown  in  this  State.  One  report 
Bays  2  quarts  sown  July  3  yielded  5  bushels  good,  plump  grain.  This  grain  (Polygomim 
agopyum)  was  originally  called  beechwheat  Irom  the  resemblance  (3-comered)  to  b^pch- 
nute. 

Vermont. — ^In  this  State  the  Silver-hull  buckwheat  is  reported  as  giving  great 
growth  of  straw  but  little  grain. 

Ohio. — Only  one  return  received  fix)m  this  State,  and  it  says  that  the  Silver-hnll 
buckwheat  does  well  here. 

Michigan. — One  report  from  this  State  says  the  Silver-hulled  buckwheat  succeeda 
well ;  from  2  quarts  of  seed  4  bushels  of  good  grain  was  obtained. 

Wisconsin. — Reports  show  that  both  the  silver-hull  and  Tartarian  varieties  yield 
well  of  good  grain  in  this  State. 

Iowa. — ^The  Silver-hull  buckwheat  is  reported  as  giving  good  yield  among  experi- 
menters here. 

Kansas. — Silver-hull  buckwheat  is  reported  as  doing  admirably  well  here ;  yields 
largely  and  stands  the  drought  better  than  other  varieties ;  24  bushels  the  acre  of  grain 
weigmng  52  pounds  the  measured  bushel  is  reported. 

Pennsylvania. — In  this  State  Silver-hull  buckwheat  is  reported  as  succeeding  well, 
productive,  and  very  desirable. 

COTTON. 

Louisiana. — Of  the  several  varieties  of  cotton  seed,  distributed  by  the  Department 
of  Agriculture  to  this  and  other  States,  reports  from  here  state  that  the  McClendon 
Mammoth  is  the  most  prolific  and  gives  the  finest  quality  of  staple  of  any  planted  in 
this  vicinity. 

Mississippi. — One  report,  on  the  results  with  the  Mammoth  Prolific,  states  that  it 
was  planted  on  clay  soil.  May  1,  4  quarts  seed — and  nearly  all  germinated,  grew,  and 
stood  up  well,  giving  80  pounds  seed-cotton  and  25  pounds  lint  for  the  seed  sown ;  the 
staple  longer  tnan  common,  of  a  rich,  cream  color,  and  easily  picked ;  it  is  in  all  re- 
spects a  good,  superior  variety. 

Texas.-— One  party  reports  that  Myer's  seed,  received  from  the  department,  is  pre- 
ferred for  its  largo  bolls  and  for  standing  up  well.  Another  reports  that  the  Mammoth 
Prolific,  from  the  department,  is  the  best  for  Texas.  Another  reports  that  the  Mam- 
moth ftrolific,  planted  April  26,  on  black  land — ^700  square  yards — gave  930  pounds  of 
seed-cotton,  of  good  quality,  60  bolls  weighing  1  pound;  this  is  reported  here  to  give 
the  largest  yield  of  any  of  the  five  varieties  sent  from  the  department. 

AMBER  SORGHUM. 

Missouri. -^2fcDo?fa7(?  County:  Reports  that  of  the  Amber  Sorghum  seed  a  small 
portion  only  germinated — the  stalks  grew  small,  but  made  double  the  quantity  of 
sirup  of  other  varieties. 
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. — Coleman  County:  One  report  says  the  Minnesota  Amber  Sorglinm,  from  the 
dfipwrtment,  proved  a  eood  success — ^the  stalks  being  smaller  than  others — ^makes 
dMurer  florap  and  yields  larger  percentage  of  sugar ;  says  one  pint  of  air-slacked  lime 
pot  into  one  gallon  of  raw  Jmce  and  stirred  into  40  gallons,  as  it  begins  to  thicken,  will 
canae  it  to  granulate. 

Kaiwas. — Allen  County:  One  report:  Obtained  47  gallons  per  acre:  very  fine  quality. 

Flobida. — Orange  County:  Reports  that  it  grows  10  feet  nigh  and  gives  large  yield 
of  fine  simp. 

Mississippi.  — Attala  County :  Reports  the  seed  from  the  department  planted  in  April : 
mmnnfactored  in  August,  and  gave  about  25  gallons  of  sirup  from  quantity  of  seed 
pl«nted  sent  from  the  department,  and  of  excellent  quality. 

IXUNOIS. — Will  County:  Reports,  fiom  18  square  rods  of  land,  ho  got  15 J  gallons  of 
good  simp,  weighing  12  pounds  per  gallon. 

SUGAR  BEETS. 

Maine. — Cumberland  County:  Reports  from  here  show  that  from  the  Sugar-Beetseed, 
diatributed  from  the  department,  the  farmers  succeed  in  growing  them,  and  get  $4 
per  ton  for  them  at  the  nearest  depot ;  but  state  that  it  does  not  pay  for  raisiuf^.  The 
yield  of  sugar,  by  the  operations  at  the  factory,  is  13^  pounds  for  100  pounds  of  beet«. 
Saeo  County:  Rex>orts  17  to  20  tons  of  beets  obtained  from  an  acre.  Knox  County:  Re- 
ports that  one  party  got  2G  tons  per  acre,  planted  May  20,  on  gravelly  loam,  and  gath- 
ered last  of  October,  at  a  cost  of  seven  cents  per  bushel.  Lineoln  County :  Seed  received 
and  planted,  did  well,  and  is  a  good  acquisition.  Franklin  County:  Report<s  them  a 
profitable  crop  for  stock. 

New  IIampsiihie. — RocJdngham  County:  One  party  reports  the  sugar  beets,  planted 
May  15,  yielded  19^  tons  per  acre.  Another  reports  200  pounds  from  ten  square  feet  of 
aoUy  and  an  indispensable  feed  for  stock.  Another  report:  They  are  superior  to  all 
others. 

Vkw  Jersey. — Cumberland  County:  Reports  that  they  are  prolific  and  suited  to  the 
climate  and  soil.  Monmouth  County :  Reports  400  bushels  per  acre,  and  a  superior 
Taxioty. 

FRUITS,  AND  FOREST-TREE  SEEDS  AND  SHRUBS. 

Kansas. — Yrom  Ellis  County  report  says  the  fruit  and  forest  tree  scions  and  seeds 
ient  from  the  department  are  doing  well ;  the  locust  was  planted  and  is  well  up  and 
growing.    Ilice  County  reports  the  cranberry-plants  sent  as  successful. 

Nebuaska. — From  Kearney  and  Polk  Counties  reports  say  the  evergreens,  larch,  &c., 
aso  crowing  rapidly,  but  that  the  ailantus  winter-killed.  Hall  County  reports  the 
Bnanan  apple-scions  were  grafted  on  good  stock  and  nearly  all  grew  well ;  some 
of  tiiem  made  2  to  3  foot  growth  in  the  season.  Also  the  berrj'-bushcs,  of  every  kind 
diatribnted  hero  by  the  department  have  done  well,  and  are  regarded  as  valuable. 

Michigan. — Report  from  Emmett  County  stat-es  that  the  chen*ioa,  iieaches,  and  plums 
noeived  from  the  department  are  doing  well,  and  appear  to  be  adapted  to  the  locality. 

Oino. — Hardin  County  rei)orts  that  the  grapes,  persimmons,  and  strawberries  from 
the  department  have  done  well  and  are  thriving. 

Iowa. — Jasper  Comti/// reports  that  the  fifty-two  apple-scions  of  Russian  varieties  were 
an  successful  and  promise  valuable  results,  and  that  the  grape-cuttings  are  alive  and 
good. 

IflNNESOTA. — From  this  State  reports  represent  the  api^le-scions  sent  from  the  de- 
partment as  being  very  generally  successful  and  valuable. 

Akkansas.— Only  one  report  from  this  State ;  says  that  fourteen  of  the  Russian  ap- 
pile-acions  are  alive  and  doing  well ;  a  few  of  them  have  already  fruited,  and  give  veiy 
good  apples. 

TOBACCO. 

The  department  has  distributed  seeds  of  five  varieties  of  tobacco,  viz,  Yellow  Orinoco, 
SXky  Ptior,  Broad-Leaf  Orinoco,  Wliite  Burley,  and  Vuclta  do  Abajo  (a  Havana  variety 
of  aeed).  Not  many  reports  of  results  have  been  received,  but' those  ^vliich  have  come 
to  hand  indicate  that  these  varieties  of  seed  have  generally  done  well. 

Alabama. — l-Yom  this  State  one  report  says  the  seed  did  very  well  and  is  useful ;  an- 
eays  the  White  Savannah  was  a  failure  for  want  of  i)roper  planting  and  care  of 


Arkansas. — One  report  from  hero  says  the  Orinoco  is  good  and  resists  the  worm ; 
tibo  Silky  Prior  is  also  good.  Another ;  All  the  varieties  succeed  except  the  White,  which 
**giowa*too  rapidly."    Another:  Orinoco  did  far  better  than  the  White  or  Silky  Prior. 

QBOBGIA.— One  report :  Seed  came  too  lato  to  plant  this  season ;  will  try  it  next 
a^cilig.    Another :  Gave  tobacco-seed  to  freedmen  and  they  made  ^ood  crops. 

Iowa. — ^Reports  that  the  Connecticut  seed-leaf  does  well  here,  l)ut  that  the  Wliit^ 
and  Havana  do  not. 
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Kentucky. — White  Barley,  large  plants,  superior  quality,  does  bettor  and  is  better 
suited  to  this  climate  than  Havana  or  Orinoco. 

Missouri. — Orinoco  grew  finely,  but  did  not  mature  well ;  white  succeeded  much 
better.  Another:  Orinoco  and  White,  both  nuwle  a  fjowl  crop  and  yield  well,  but  the 
White  generally  best.  Another :  SUky  Prior,  Orinoco,  Havana,  and  Broad-L^af,  were 
planted ;  the  first  three  named  doing  best,  and  most  suitable  to  this  locality. 

OHio.—Only  one  report.  Very  few  of  the  seeds  spi*outed,  and  got  but  few  plants ; 
they  were  good ;  no  name  of  variety  given. 

^foRTH  Carolina. — White  Burley  does  better  than  any  other  grown — makes  broad 
leaves  two  feet  long  and  fine  wrappers.  Another :  the  see<l  from  department  very  fine. 
Another :  Orhioco  planted  May  1,  cut  last  of  August,  made  COO  pounds  per  acre — con- 
sidered a  valuable  acquisition  here. 

South  Carolina.— One  report  says  the  dark  seed  was  successful,  the  white  a  fail- 
ure ;  thinks  the  soil  unsuitable. 

Tennessee. — One  report,  without  naming  variety,  thinks  it  a  superior  kind. 
Another:  White,  Silky  Prior,  and  Orinoco  Broad-leaf  j  the  first  two  very  fine,  curing 
up  beautifully ;  the  last  not  so  good. 

Texas. — Connecticut  Leaf  came  up  well  and  yielded  largely ;  White  Burley  neariy 
as  well ;  coast  tobacco  turned  out  poorly.  Another:  planted  and  came  up,  turned  ant 
badly  by  reason  of  drought.  One  report  firom  Lavaca  County  says  the  tobacco  seeds — 
Havana  and  Oronoco— received  from  the  department  are  very  good,  early,  and  just  tilie 
kinds  for  this  section  ;  Havana  is  the  earliest,  but  Oronoco  has  the  largest  leaves. 

Mississippi. — From  Marshall  County  the  report  states  the  Oronoco  did  well,  and  is 
very  good;  also  that  the  White  succeeded,  but  was  more  injured  by  insects  than 
others. 

TEA  PLANTS  AND  SEEDS. 

• 

This  department  distributed  both  tea  plants  and  seeds  to  difi*erent  States,  and  re- 
ports therefrom  show  general  successes  with  the  plants ;  but  less  with  the  seed,  whi<di 
nreqnently  failed  to  germinate. 

Maryland. — BaUimore  County :  The  tea-plants  received  here  are  reported  as  doing 
well. 

North  Carolina. — Polk  County :  The  tea-plants  were  receive  ;  those  set  out  in  the 
"thermal  belt"  are  all  doing  well;  but  those  set  out  near  the  house  nearly  all  perished 
in  consequence  of  dry  weather. 

South  Carolina. —  Union  County :  The  tea-plants  succeeded  well,  and  we  are  drimk^ 
ing  tea  of  home  production.  Darlington  County  rei>orts  the  plants  growing,  but  not 
very  flourishing  ou  account  of  dry  weather — hot  weather  blights  them.  Smnter 
County :  The  plants  are  alive,  but  suffer  from  drought. 

Georgia. — Henderson  County :  Tea-seed  received  aud  planted,  but  did  not  genni- 
nate. 

Alabama. — Logan  County :  Reports  from  this  county  state  that  the  tea-plants  were 
received  from  the  departuioiit  and  arc  alive  and  tbritty. 

Florida. — Sumter  County :  Reports  plants  received  aud  growing  well. 

Mississippi. — Lafayette  County :  Toa-i)lauts  received,  are  alive  and  thriving. 

Texas. — Xacogdochts  County  :  Reports  the  tea-plants  received  as  doing  well  there. 
Milan  County :  Tea-seed  received  and  planted,  but  very  little  of  it  came  up.  Bitmett 
County  :  Seed  received,  portion  of  it  genninated,  but  the  young  plants  soon  died  firom 
hot,  diy  weather;  similar  results  reported  from  Washington  County. 

Louisiana. —  Vermillion  Parish  :  Reports  the  tea-plants  received  and  growing  finely; 
will  succeed  well  here,  aud  are  entitled  to  general  cultivation  in  this  section. 

Iowa. — Mills  County :  The  tca-jilants  reeeived,  and  are  alive  and  growing. 

California. — Butle  County :  Scc<l  reeeived  and  plimted,  but  failed  to  germinate. 

Virginia. — Kiuq  George  County :  Plants  reported  as  received,  but  killed  by  the  first 
frost  in  the  fall.  .[This  cannot  Imve  been  the  causi^  of  failiu'e,  as  the  tea-plant  resists 
most  equally  .as  well  as  tlir;  ])rivet  or  the  ciiiTant  bush.] 

The  lvs807i  taught  J  almost  an  iversiilly,  by  the  reports  of  these  experiments,  corresponds 
with  what  we  learn  from  other  intelligent  sources  in  regard  to  the  needs  of  the  tea- 
plant,  in  order  to  secure  luxuriant  g^o^^^ll,  namely,  plenty  of  moisture  seems  necessary, 
by  irrigation  or  othervrise ;  care  being  taken,  at  the  same  time,  to  avoid  wet,  soggy 
land,  and  to  provide  shade  from  hot  sun-rays,  until  the  plant  is  large  enough  to  protect 
its  roots. 
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If  the  ai)propriation  for  the  publication  of  the  annual  rei)ort  of  this 
department  could  be  made  availaWe  on  the  1st  of  January  of  each  year 
it  would  be  i)0ssible  to  print  and  distribute  the  report  of  the  preceding 
year  before  the  adjournment  of  the  regular  session  of  Congress ;  but  as 
the  appropriation  is  not  now  available  until  the  beginning  of  the  new 
fiscal  year  (July  1, 1870,)  the  annual  reiwrt  for  1878  cannot  be  printed 
until  tiiat  time,  and  will  be  distributed  by  members  of  Congress  during 
the  succeeding  session,  in  the  winter  of  1879-'80 ;  hence  it  is  possible, 
and  sometimes  desirable,  to  include  in  the  report  of  the  previous  year 
the  work  done  in  the  spring  of  the  year  following.  In  this  report  of  1878, 
so  called,  much  important  work  of  the  Chemical  Division,  under  the  able 
and  earnest  direction  of  the  chemist.  Prof.  Peter  Collier,  has  been 
accomplished  during  the  year  1879 ;  and  the  same  statement  will  apply 
to  the  article  on  ^'Diseases  of  Domesticated  Animals,"  carefully  com- 
pfled  by  Mr.  W.  J.  Cowing  from  the  reports*  of  experts  employed  as 
examiners. 

The  work  of  the  department  has  been  brought  down  to  the  latest  day 
possible  in  these  cases,  because  the  matters  under  examination  were 
specially  interesting  and  important  to  the  country  at  large ;  and  all  the 
information  that  could  bo  contributed  to  the  subjects  treated  was  ear- 
nestly desired  and  sought  for  by  very  many  correspondents. 

It  is  a  suljject  of  much  regret  that  the  Chemical  Division  is  so  limited 
l^  insufiicient  means,  as  well  as  for  the  want  of  a  proper  laboratory,  that 
much  work,  particularly  analyses  of  various  mineral  deposits  referred  by 
members  of  Congress  and  agiicultural  and  scientiQc  associations,  could 
not  be  accomplished ;  but  an  examination  of  what  has  been  done  will 
satisfy'  any  one  familiar  with  the  facilities  afforded  that  there  has  been  no 
waste  of  the  space,  time,  or  means  at  our  disposal.  Among  the  minerals 
fliat  have  been  analyzed  are  sxiccimens  from  nearly  eveiy  section  of  the 
country,  many  giving  evidence  of  the  existence  of  valuable  mineml  depos- 
its which  wan^ant  a  more  thorough  examiiiation.  It  has  been  the  desire  of 
tbe  dex>artment  to  assist,  so  far  as  it  could  be  done  without  interference 
in  our  regular  work,  in  the  develoi>ment  of  all  the  mineral  resources  of  the 
ooantiy,  inchiding  the  ores  of  all  metals  as  well  as  the  minerals  of  value 
oaly  as  fertilizers. 

Detailed  ivsults  of  these  examinations  have  been  omitted,  as  the  re- 
nort,  by  the  law  making  the  apj>ropriation  to  print,  is  confined  to  a  lim- 
md  number  of  pages. 

KXPEEEMENTS   IN  STJGAE-MAKING. 

Dttring  the  past  year  exiKiriments  have  been  made  in  the  manufacture 
of  sugar  from  ceni-stalks  and  sorghum,  and  the  interest  manifested  in 
Hie  results  has  been  shown  by  the  examination  of  the  sugai^s  produced 
T^y  many  hundi-eds  of  spectators,  and  by  letters  received  from  every 
'  *     of  the  country  showing  anxiety  tor  information  ooBcemiBg  the 
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matter,  as  also  by  a  pretty  general  discussion  of  the  subject  by  the  news- 
paper press  of  tlie  country.  In  view  of  the  magnitude  of  the  interests 
involved,  and  the  possibility  that  in  the  plaee  of  an  annual  importation 
amounting  to  from  $80,000,000  to  $100,000,000,  we  may  within  a  few 
years  not  only  produce  sufficient  sugar  for  our  own  wants,  but  become 
one  of  the  sugar-exporting  countries  of  the  world,  it  is  therefore  not  sur- 
prising that  this  feature  of  our  work  liie  past  year  should  have  partially 
overshadowed  the  remainder.  While  everything  has  been  done  that 
would  seem  possible  under  the  circumstances  to  obtain  accurate  results 
of  this  important  investigation,  yet  with  very  imperfect  apparatus  and 
inferior  material  the  experiments  must  be  acknowledged  to  be  as  yet 
incomplete. 

Many  practical  questions  will  at  once  suggest  themselves  to  which  the 
experiments  of  the  Chemical  Division  afford  no  precise  answer,  and  we 
must  wait,  with  the  hope  that  during  another  season  we  may  obt^dn  more 
full  and  satisfactory  replies  to  most  of  these  undetermined  questioiu^ 
among  which  may  be  mentioned  the  following : 

1st.  What  variety  of  com  or  sorghum  will  give  the  most  sugar  to  the 
acre  I 

2d.  What  time  of  cutting  gives  the  best  results  f 

3d.  What  soil  and  mode  of  culture  is  best  adapted  to  the  production 
of  sugar  f 

4th.  What  meteorologjical  conditions  affect  favorably  or  unfavorably 
the  growth  of  com,  sorghum,  or  allied  plants,  for  purposes  of  sugar- 
makmg? 

These^  with  other  like  questions,  it  is  hoped  may  be  partially  answered 
the  commg  season,  and  that  satisractory  progress  may  be  made  toward 
the  attainment  of  the  object  in  view,  namely,  the  production  of  our  own 
sugar. 

That  it  is  quite  possible  that  with  certain  varieties  of  com  cultivated  in 
some  localities  sugar  may  be  made  with  ease  by  care  and  skill  with  the 
ordinary  process  of  expressing  the  juice  and  reducing  the  same,  without 
the  use  of  chemicals,  is  apparent  from  several  letters  received  upon  tMs 
subject.  It  is  not  necessary  to  cite  more  than  two  or  three  instances. 
Mr.  B.  F.  Taylor,  of  Victoria,  Knox  County,  Illinois,  forwarded  to  the 
department  a  sample  of  sirup,  which,  when  received,  was  found  to  be 
more  than  half  crystallized,  and  in  reply  to  an  inquiry  as  to  the  details 
of  the  manufacture  of  the  sirup,  sent  the  following  letter. 

It  will  be  observed  that  he  entirely  dispensed  with  chemicals,  and  in 
many  details  differed  from  the  method  pursued  in  the  experiments  made 
at  tins  department,  which  fact  adds  interest  and  encouragement  to  the 
subject  under  investigation.    The  letter  referred  to  is  as  follows : 

Dear  Sir;  Your  favor  of  April  29th  is  before  me,  and  in  reply  to  your  questioiiB  I 
would  say : 

1st.  Ground  was  a  rich  prairie  loam ;  has  been  twenty  years  under  cultivation.  The 
rotation  was  com,  oats,  wheat,  barley^  timothy,  and  clover.  No  manure  for  ten  years. 
For  the  last  four  years  it  has  been  in  timothy  and  cut  for  seed. 

2d.  Trench  plowed 8  inches  deep;  seed  planted  by  hand,  3^  feet  by  20  inches,  five 
seed  to  the  hill.  This  cane  has  never  suckcred  with  me.  Planted  June  10th ;  plowed 
three  times  ^  ith  two-horse  cultivator.     Hoed  twice  while  small. 

3d.  Cut  from  15th  to  20th  of  September ;  seed  liad  been  rii)e  for  some  time.  The 
stalks  lay  in  a  large  pile  in  mill-yard  nearly  a  month — fully  three  weeks.  Stalks  when 
cut  showed  a  light  golden  color. 

4th.  Used  a  three-roller  iron  mill  and  two-horse  power.  As  to  the  per  cent,  of  juice, 
I  cannot  say,  as  we  have  no  means  of  weighing  either.  I  had  half  an  acre  of  cane, 
and  had  115  gallons  of  such  sirup  as  I  sent  you.  Five  stalks  were  stripped  and  topped 
to  the  second  joint  while  standing  in  the  field,  and  they  were  cut  and  hauled  immedi- 
ately. The  juice,  after  crushing,  was  run  into  a  vat,  and  from  there  pumped  into  a 
heater  and  brought  almost  to  the  boiling  point,  keeping  it  skimmed  the  wlme.    After 


BEPOBT  OF  THE   COMMISSIONER   OF   AGEICULTURE.  93 

it  woold  give  off  no  more  thick;  green  scum,  it  -was  ran  into  the  evaporator  proper^ 
whidh  consisted  of  cast-iron  pans  on  rollers.  The  pans  were  8  feet  long,  2^  feet  wide, 
and  6  inches  deep.  They  were  kept  boiling  and  sidnuned  constantly  until  no  more 
■cum  would  rise.  To  prevent  burning,  it  should  be  repeatedly  stirred  with  a  broad 
wooden  ladle*  No  lime  or  chemicals  were  used.  The  degree  to  which  the  sirup  is 
boiled  is  determined  by  no  fixed  rules.  One  man  who  has  had  years  of  experience 
does  the  work,  and  can  tell  when  to  run  off  by  taking  it  up  on  his  ladle  and  then  run- 
ning it  back  into  the  pan.  As  soon  as  done  the  pan  is  rolled  off  the  fire  and  the  sirup 
is^ken  out  and  put  into  a  cooler  pan,  and  then  run  back  and  refilled.  One  heater 
will  keep  four  such  pans  running. 

Some  say,  boil  it  down  thick  so  the  sirup  will  keep ;  others  say.  do  not  make  it  so 
thick  as  I  did  last  year,  for  wo  could  not  get  it  out  of  the  barrel.  Mine  was  boiled 
down  so  thick  that  after  getting  thoroughly  cold  it  took  an  hour  to  run  a  gallon  into 
a  jug  through  an  inch  funnel.    Granulation  began  within  two  weeks. 

Besides  the  work  of  the  Chemical  Division  herein  reported,  there  has 
been  received  ahnost  daily  letters  from  all  sections  of  the  country  ask- 
ing for  advice  and  information  concerning  the  various  matters  pertain- 
ing to  agricultural  chemistry,  and  the  correspondence  alone  is  no  incon- 
siderable item  of  the  work  devolving  upon  this  division. 

TANNING  MATERIAL. 

The  importance  of  a  new  and  abundant  source  of  tannin  can  hardly 
be  overestimated.  While  in  the  oak  and  hemlock  bark  and  sumac  of  the 
country  the  United  States  will  probably  have  enough  tanning  material 
to  answer  their  own  purposes  for  the  next  generation,  yet  there  is  a 
large  market  in  other  countries,  which  is  now  supplied  from  very  many 
sources,  involving  the  expenditure  of  millions  of  dollars.  If  it  is  pos- 
sible to  add  to  our  agricultural  exports  a  substance  which  can  be  pro- 
duced at  a  profit,  and  command  any  considerable  portion  of  the  world's 
market  for  tanning  materials,  it  is  well  worthy  an  effort  on  our  part  to 
secure,  either  by  importation  or  naturalization  of  foreign  plants,  such  as 
tbB  wattle,  or  to  utilize  any  that  are  native  within  our  own  borders  for 
lliis  purpose.  The  utilization  of  the  sumac,  which  grows  wild  over  so 
large  an  extent  of  our  country,  has  been  encouraged  by  a  thorough  exami- 
nation made  by  Dr.  McMurtrie,  a  former  chemist,  and  bemg  published 
in  our  last  report  has  attracted  very  great  attention  throughout  the 
country,  and  has  given  an  impetus  to  the  utilization  of  this  bush,  which 
is  a  common  growth  by  the  way-side  and  in  neglected  and  abandoned 
fields. 

A  clearing  out  of  the  rooms  devoted  to  the  Chemical  Division  of  the 
department  incident  to  the  induction  of  our  present  chemist  disclosed, 
among  other  things  which  had  been  stowed  way,  evidently  for  years, 
the  following  correspondence,  accompanyiag  a  parcel  which  apparently 
liad  never  l^en  opened.  As  there  is  strong  probability  that  the  root 
inclosed  in  this  package  will  prove  to  bo  of  great  importance,  the  entire 
corresi^ondence  connected  therewith  is  cited  in  this  report: 

San  Antonia,  Tex.,  July  9,  1868. 

Sib:  I  have  tbo  honor  to  baud  you  horowith  a  copy  of  a  letter  written  by  Jobn 
James,  esq.,  of  tbls  city,  in  relation  to  tbo  roots  of  tbo  plant  caliaifp'e,  a  package  of 
"Wliich  Trill  bo  forwardefl  by  the  sanio  mail  tbat  briuj^s  you  Ibis  letter.  The  i)lant  is 
Jbond  growing  in  tho  vicinity  of  Fort  Clark,  on  tbo  banks  of  Linipia  Creek,  and  can 
lie  cnltivatcd  to  finy  extent  in  Western  and  Xortbwesteni  Texas,  wbere  it  sometimes 
gnrwE  to  tbe  tbickness  of  a  man's  le<;^. 

Any  quantity  of  bides  can  bo  obtained  bero,  and  many  tbousands  are  sbippcd  nortb, 
and  mannfactiired  leatber  is  returned  to  Ibe  State.    If  all  tbat  is  claimed  for  tba 
4B8aigie  is  true,  it  is  destined  to  cfiect  a  great  cbange  in  tbo  leatber  trade  of  Texas. 
jBeepectfullyy 

S.  P.  GA3IBIA,  Postmaster. 
Commissioner  of  Agiucultube, 

Washin4/ton,  D,  C» 
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San  Antonio,  Tex.,  June  28,  1668. 

Deab  Sir  :  I  hand  you  with  this  letter  a  hag  containing  a  quantity  of  dried  huibous 
roots  of  the  plant  caSiaigre.  The  chemist,.  F.  Kaltyre,  of  this  city,  says  that  these 
roots  contain  '3Q  per  cent,  of  t^anic  acid  in  its  natural  state  (dried),  v^MXe  the  im- 
ported extract  of  catechu  of  commerce  has  only  about  40  per  cent,  of  tannic  acid. 
This  root  has  no  gallic  acid  in  it,  which  is  very  objectionable  as  a  tanning  agent. 

^Ir,  Kaltyre  did  not  analyze  it  with  a  view  of  ascertaining  the  presence  of  otlier 
foreign  matter  particularly,  but  only  to  ascertain  the  exact  proportion  of  tannic  acid, 
whicn  he  pronounced  more  powerful  than  any  other  known  agent  in  its  natural  state. 
Will  you  please  forward  this  root,  and  have  determined  if  the  plant  be  as  valuable  as 
represented  t  It  can  bo  cultivated  very  cheaply  in  this  climate.  It  is  a  native  of 
Texas. 

Yours,  very  respectfully, 

JOHN  JAJIES. 

S.  P.  Gambia,  Esq. 

A  letter  similar  to  the  above  was,  by  Mr.  Gambia,  addressed  to  Pit)- 
fessor  Joseph  Henry,  of  the  SmithscHuaa  Institution,  togeth^  with  a 
letter  from  Mr.  James  similar  to  the  above,  and  accompanying  these 
letters  a  second  parcel  of  the  roots  was  also  sent,  which  parcel,  together 
with  the  letters  above  referred  to,  were  submitted  to  the  Department 
of  Agriculture  by  Professor  Henry,  with  the  following  indorsement : 

Respectfully  referred  to  the  Agricultural  Dc]>artocnt,  with  the  specimens  (in  one 
smaU  bag). 

JOSEPH  HENRY,  SecreU^. 

Since  the  letter  to  Professor  Henry  differs  iu  some  particulars  from  the 
statements  above  given,  the  letter  is  reproduced : 

San  Antonio,  Tex.,  July  15,  1868. 

SiK :  It  is  now  some  days  since  I  forwarded  by  mail  a  package  of  64  ounces  of  the 
dried  roots  of  the  caiiaigre  plant,  used  to  some  extent  by  tbe  Mexicans  in  tanning 
hides.    I  addressed  the  package  to  the  ^^  Smithsonian  Institute,  Washifetggkon,  D.  C.'' 

These  roots  were  found  in  the  vicinity  of  San  Elizario,  county  of  i^lpaso,  Texas, 
where  they  grow  abundantly  without  cultivation.  They  were  also  seea  growing  on 
the  banks  of  the  Lympia,  a  stream  in  the  vicinity  of  Fort  Davis,  Western  Texas.  I 
inclose  for  your  perusal  a  copy  of  a  letter  I  received  from  John  James,  esq.,  of  this 
city,  at  whose  instance  I  forwarded  the  package  of  caHaigre  roots.  He  wishes  to  have 
the  roots  fairly  tested  by  some  of  your  Washington  chemists,  and  a  report  made  if 
they  are  found  to  be  of  value,  as  it  may  save  us  the  necessity  of  sending  hides  north 
to  be  tanned,  if  these  roots  can  be  used  instead  of  the  barks  in  use  at  tbe  north  for 
tanning  leather.  Vast  quantities  of  hides  are  shipi>ed  annuaUy  to  the  north  to  bo 
tanned  that  possibly  may  hereafter  be  tanned  here,  as  the  roots  of  iihe  cafiaigre  plant 
can  be  raised  to  any  extent  in  Western  Texas,  where  the  beeves  ar^  killed. 

At  San  Elizario  a  Meidcan  was  found  tanning  skins  with  the  ca)^aigro  root,  and  I  am 
informed  that  in  the  interior  of  Mexico  the  primitive  settlers  are  in  the  habit  of  using 
this  root  in  dressing  hides.  I  suppose  the  caQaigre  root  can  be  grown  at  an  expense 
of  about  one  cent  a  pound  in  Northwestern  Texas,  and  transported  to  the  sea-coast  at 
say  two  dollars  the  hundred  pounds. 
Very  respectfully,  &c., 

S.  P.  GAMBIA,  Postmaster 

Hon.  Joseph  Henry, 

Secretary  Smithsotiian  Institution ^  Washington,  D,  C. 

An  examination  of  these  specimens,  now  over  eleven  years  old, 
confirmed  the  great  value  of  this  new  source  of  tannin,  as  will  appear 
in  the  chemical  analysis.  Correspondence  was  entered  into  with  those  in 
the  vicinity  refeiTcd  to,  and  a  quantity  of  the  fresh  roots  obtained,  some 
of  which  were  subjected  to  analysis,  and  the  remainder  were  planted 
with  a  view  of  developing  the  plant  and  determining  its  botanical  re- 
lations. 

After  a  thorough  examination  of  these  specimens  of  caSiaigre  had 
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confirmed  tlie  great  value  of  tins  uew  source  of  tanuiii  as  will  appear 
in  the  analysis  given,  cfiort  was  made  to  obtain  some  of  the  green  root 
in  a  fresh  state,  but  as  there  were  no  funds  available  which  coiild  be 
used  to  pay  the  expenses  of  an  agent  to  examine  this  subject  thoroughly 
apon  the  ground,  and  hunt  up  the  botanical  history  of  the  plant  ujion 
ite  native  soil,  there  was  nothing  left  for  the  department  to  do  but  to 
correspond  and  endeavor  to  obtain  such  information  as  possible  thi^ough 
ooxiespondonce  with  i)ersons  li\ing  in  the  vicinity  wliere  it  was  said  to 
grow.  As  this  region  is  unsettled  and  in  an  almost  wild  portion  of 
ITcirthwostcm  Texas,  m  which  the  department  had  no  regular  correspond- 
ents, it  was  not  until  after  some  months  that  we  were  able  to  obtain  by 
mafl  a  small  package  of  the  green  roots  and  an  imperfect  history  of  its 
growth.  Some  of  these  roots  were  subjected  to  an  analysis,  and  the 
remits  fnUy  confirmed  the  former  examination  made  with  the  dried  ma- 
teriaL  The  remainder  was  planted  with  the  view  of  developing  the 
fbliage  of  the  plant,  and  determining  its  botanical  relation.  It  proved 
to  be  a  Eumex,  but  the  exact  deteimination  requires  further  develop- 
ment than  we  have  been  able  as  yet  to  obtain  Irom  the  plants  grown  in 
our  propagating  beds. 

Such  eiibits  will  be  continued  as  arc  possible  with  the  limited  meansat 
the  command  of  the  department  to  obtain  enough  specimens  of  the  seed 
of  this  remarkable  plant  to  make  a  fair  experiment  in  its  cultivation 
and  utilization,  to  the  analysis  of  which  the  particulai-  attention  of  those 
to  whom  this  subjeet  will  i)rove  of  especial  interest  is  called.  In  fur- 
therance of  an  increased  acquaintance  with  the  tannin-producing  plants 
of  the  world  which  may  probably  be  grown  with  success  in  our  own 
country,  an  interesting  article  upon  the  cultr\^ation'of  the  "wattle''  for 
its  bark,  which  is  the  chief  source  of  tannin  in  Australia,  has  been  pre- 
pared; and  is  published  in  this  report  as  additional  information  upon 
this  important  subject. 

WILLIAM  G.  Le  duo, 

Commissioner  of  Agriculture. 


REPORT  OF  THE  CHEMIST. 

Bm :  I  have  the  honor  to  submit  the  following  report  of  the  work  of 
flie  Chemical  Division  of  the  Department  of  Agricidture  during  the  past 
year: 

The  work  may  be  summarized  as  follows: 

1.  Examination  of  minerals,  including  calcareous,  phosphatic,  and 
gypseous  marls,  rock  phosphates,  &c.  ,•  and  assays  of  ores  of  the  various 
mfitr^lft  (184  specimen .s  in  all). 

2.  Analysis  of  porcelain  clay  (2  specimens). 

3.  Analyses  of  mineral,  sprmg,  and  well  waters  (12  in  luunber). 

4.  Analyses  of  soils  (11  in  number). 

5.  Analyses  of  sugar  beets  (57  in  all). 

0w  Analyses  of  cane,  maize,  and  sorghum  sugars  (8  samples). 

7.  Analysis  of  beet  sirup. 

&  Analysis  of  ash  of  maize  sirup. 

9*  Analyses  of  ash  of  sorghum  sirup  (2  samples). 

]0»  Analyses  of  sorghum  sirup  (5  samples). 
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11.  Analysis  of  maize  sirup. 

12.  Analyses  of  fertilizers,  superphosphates,  &c.  (5  samples). 

13.  Examination  of  plants  for  narcotic  poisons  or  other  aUialoids  (8 
specimens). 

14.  Examination  of  deposit  in  spring-water. 

15.  Examination  of  peat  to  determine  value  as  fertUizer  and  as  sonroe 
of  parafdn  or  oils  (3  samples). 

16.  Examination  of  cream-puffs  for  mineral  and  vegetable  poisons, 
for  the  Board  of  Health  of  the  District  of  Columbia. 

17.  Examination  of  adulterated  tea  for  the  Board  of  Health  of  Dis- 
trict of  Columbia. 

18.  Examination  of  Bologna  sausage  for  mineral  and  organic  poisons, 
for  the  Board  of  Health  of  District  of  Columbia. 

19.  Examination  of  "  the  nuisance''  for  the  Health  Officer  of  the  Dis- 
trict of  Columbia. 

20.  Examination  for  mineral  and  organic  poisons  of  sample  of  coffee, 
for  the  Health  Officer  of  District  of  Columbia. 

21.  Examination  of  canceled  postage-stamps. 

22.  Analyses  of  two  samples  of  oleomargarine  for  committee  of  House 
of  Eepresentatives. 

23.  Analyses  for  the  Treasury  Department,  including — 

a.  Fourteen  samples  of  Demerara  sugar ; 

b.  A  specimen  of  iron  scale  j 

c.  A  bottle  of  suspected  compound. 

24.  Examination  of  postal  cards  for  the  Post-Office  Department. 

25.  ExaminatioH  of  oil  from  tea-seed. 

26.  Estimation  of  tannin — 

a.  In  canaigre; 

b.  In  balsamo-carpon; 

€.  In  sumac  {BhiLS  glabra) '^ 

d.  In  common  docks  (two  species). 

27.  Analysis  of  covering  of  eggs  of  insects. 

28.  Analysis  of  so-called  bombic  acid. 

29.  Analyses  of  ash  of  sorghum,  maize-stalks,  and  sugar-cane  (6 
samples). 

30.  Analyses  of  earth  from  niter  caves  (5  samples). 

31.  Analyses  of  quicklime  (6  samples). 

32.  Analysis  of  baking-powders. 

33.  Examination  of  siHceous  diatoms. 

34.  Analysis  of  shell  of  egg  from  hen  dying  of  cholera. 

35.  Analysis  of  milk  from  cow  sick  with  pleuro-pneumonia. 

36.  Analysis  of  yam. 

37.  Analyses  of  proximate  constituents  and  of  the  ash  of  native 
grasses,  including — 

a.  Nine  from  Alabama  j 

b.  Twelve  from  Texas; 

c.  Four  from  Georgia; 

d.  Three  from  Wisconsin; 

e.  Two  from  Illinois; 

/.  Two  from  Mississippi; 

g.  One  from  South  Carolina. 

L  One  from  Department  grounds. 

38.  Experiments  in  preparation  of  tea  from  leaves  obtained  from — 

a.  Department  grounds; 

b.  North  Carolina  (4  lots) ; 
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c.  Soiitb  Carolina  (d  lots); 

d.  (Jeorgia  (2  lots). 

39.  Experiments  in  the  making  of  sugar  from— 
a.  Sorghum; 

fr.  Maizo  stalkf;, 

c.  Pearl  millet ; 

tf.  Tcosinto  (Euehlwna  Inxurmns);  « 

e.  Beets.    (23  experiments  in  all.) 

40.  Examination  of  tea  and  coffee  substitutes  (7  specimens). 

41.  Estimation  of  saponin  in — 
a.  Quillaye;        t 

6.  LignunivitsB. 

42.  Examination  of  arsenical  wall-paper  (4  specimens). 

43.  Proximate  analyses  of  cereals,  including — 
a.  Maize  (32  specunens)j 

6.  Pease  (0  specimens);  ^ 

c.  Beans  (0  specimens) ; 

d.  Wheat  (15  specimens); 

e.  Barley  (1  specimen); 
/.  Rye  (1  specimen). 

44.  Proximate  analysis  corn-cob  meal. 

45.  Proximate  analysis  brewers'  grains. 

46.  Analyses  of  butter  (6  samples). 

47.  Examination  of  coloring  matter  in  cactus  and  coleus. 

48.  Examination  of  whisky  for  fusel  oils. 

49.  Examination  of  steam  food  apparatus. 
60.  Analysis  of  so-called  "  coal  economizer.'^ 

51.  Analysis  of  coal  ashes. 

52.  Examination  of  "fir  sugar''  (manna). 

63.  Analysis  of  Cidifomia  tobacco. 

64.  Analysis  of  "  London  purple,"  substitute  for  Paris  green. 

65.  Analysis  of  gypseous  marl  from  Plorida. 

66.  Proximate  analysis  caiiaigre. 

67.  Proximate  analysis  leaves  and  berries  of  Ilex  glabra  (Ink  berry). 

68.  Proximate  analysis  of  Florida  moss  (Tillandsia  vs7ieoide8). 

59.  Proximate  analysis  of  common  boneset  (Eupatorium  perfoliaUim). 

60.  Proximate  analysis  of  damiana  {Turnera  aphrodisiaca), 

61.  Proximate  analysis  of  reindeer  moss  (Cladonia  rangifernia), 

62.  Examination  of  three  samples  of  sweet-potatoes  from  Peru. 

63.  Analysis  of  native  wine. 

64.  Analysis  of  hydraulic  limestone. 

65.  Analyses  of  two  samples  of  "  alkali  dust"  fr-om  Yakima,  Washing- 
tgm  Territoiy. 

66.  AnalyvSis  of  bat  guano. 

67.  Analysis  of  sand  used  in  glass-making. 

68.  Analysis  of  coal  from  James  Eiver,  Virginia. 

69.  Analysis  of  slate-dust  fertilizer. 

70.  Ash  analysis,  including — 
a.  Maize  (G  specimens) ; 

i.  Pease  (2  specimens) ; 
e.  Beans  (2  specimens). 
In  addition  to  the  above,  there  has  been  submitted  to  this  division  a 
B  amount  of  correspondence  in  reference  to  matters  pertaining  to 
icnltural  and  teclinical  chemistry,  and  almost  daily  consultations 
re  been  held  with  those  who  desired  advice  or  information  concerning 
matters  requiring  a  knowledge  of  chemistry. 
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EXPERIMENTS  IN  SUGAR-MAKINa  PROM  CORN-STALKi$,  SORGHUM,  ETC. 

The  followiDg  tabulated  results  of  my  experiments  are  valuable  in 
this  especially,  tliat  they  were  conducted  quantitatively  throughout. 

The  corn-staUvs  verc'from  a  common  field-corn,  said  to  have  been  a 
cio?s  between  a  yi41ow  and  \vlute.  The  ears  had  been  plncked  from 
the  stalks  and  sold  in  oiy  own  markets  as  green  corn  some  three  weeks 
before  the  staUcs  had  been  cut  and  brought  to  me  for  the  making  of 
sugar. 

The  sorghum  was  a  variety  known  as  the  Minnesota  Early  Amber. 
Both  corn  and  sorghum  were  in  a  condition  of  ^gorous  growth  when 
cut,  the  leaves  being  green.  The  seed  of  the  sorghum  was  sufficientiy 
mature  to  warrant  its  preservation,  and  indeed  the  last  lot  received 
shelled  dightly  upon  handling.  The  sorghum  had  not  been  planted  or 
cultivated  so  as  to  produce  even  a  fair  average  in  size,  as  will  be  seen 
by  the  results  appended. 

The  mill  made  use  of  in  expressing  the  juice  was  an  old  sorghum-mill 
of  common  construction,  which,  through  previous  use  and  misuse,  had 
been  rendered  quite  unfit  to  give  satisfactory  results.  After  most  of  our 
experiments  below  given  were  concluded,  it  was  repaired,  so  that  after- 
ward its  working  was  very  much  better,  as  will  be  seen  by  the  subse- 
quent residts  given  further  on. 

The  apx)aratus  used  in  the  exi)eriments,  besides  a  few  biurels  and  i>ails 
for  holding  the  juice,  consisted  of  a  copper  tank  of  the  following  dimen- 
sions: four  feet  three  inches  long;  two  feet  three  inches  deep;  two  feet 
three  inches  wide ;  a  galvanized  iron  pan  nine  feet  long,  eight  inches 
deep,  three  feet  six  inches  wide.  This  iron  pan  was  surrounded  by  a 
wooden  frame  of  two-inch  plunk,  so  as  to  6upi)ort  the  sides,  and  each 
pan  was  i)laced  in  brick-work  with  chimney,  and  so  arranged  as  to  per- 
mit a  fire  to  be  kei)t  below  it  in  direct  contact  with  the  bottom.  In  the 
case  of  the  copper  tank  the  flame  played  about  the  sides  also,  so  as  to 
heat  the  contents  more  rapidly.  The  galvanized-iron  pan  was  such  as 
could  readily  be  construct-ed  by  any  orcBnary  tinsmith  or  mechanic.  . 

The  copper  tank  was  used  for  defecation  with  lime;  the  galvanized- 
iron  pan  for  evaporation. 

The  process  made  use  of  in  these  exi)eiiiiients  was  in  its  essential 
features  the  one  recently  patented  by  Mr.  F.  L.  Stewart.,  Murrysville, 
"Westmoreland  County,  Pa.,  and  which  has  been  described  in  the  report 
of  the  depaitment  for  1877. 

The  process  in  brief  is  as  follows:  After  to])ping  or  stripping  the  com 
or  sorghum,  it  was  passed  through  the  mill,  and  when  suthcient  juice 
had  been  obtauied  it  was  heated  in  the  copper  tank  to  a  temperature  of 
820  Centigrade — 182o  Fahrenheit.  After  the  juice  had  reivched  this 
temperature  there  was  added  to  it,  with  stirring,  cream  of  lime  until  a 
piece  of  Utnuis  i)ai)er  dipped  in  the  juice  showed  a  purjile  or  bluish-i)ur- 
ple  color.  The  heat  was  now  raised  to  the  boiling-point,  and  so  soon  as 
the  juice  was  in  good  ebullition  the  fire  was  drawn,  and  a  tliick  scum 
removed  li'om  the  surface  of  the  juice. 

After  a  few  muiutcs  the  sediment  from  the. juice  subsided,  and  by 
means  of  a  syphon  the  clear  liquid  was  decanted  oil',  leaving  a  muddy 
sediment  which  was  equal  to  about  one-tenth  to  one-twentieth  of  tie 
bidk  of  the  juice.  This  nniddy  sediment  was  then  drawn  off  by  meuns 
of  a  sto])(rock,  and  filtered  through  a  plailed-bag  filter,  and  the  clear 
filtrate  therefrom  was  added  to  the  liquid  previously  syphoned  off. 

The  clarified  juice,  which,  during  the  abo\'e  operation,  is  not  allowed 
to  cool  below  a  temperature  of  06°  Centigrade,  or  100^  Fahrenheit,  waa 
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now  emptied  into  tlic  evaporntiu;r-]«an,  and  there,  ^\'ils  adcUnl  to  it,  Avitli 
GtiiTin^,  a  soliilioii  ol'  siripliurons  airl  in  watiT,  until  tJio  lime  jTcseut 
■was  noutnilizi'd,  in^  was  shown  by  tliv  red<lc]iiii!|j;:  of  litmus  piipi'i'  -.  h(Mj 
it  was  <li])iHHl  ill  thi?  JLiic-c.  The  eva-KU'ation  w.i.s  now  ha.st^'ued  as  much 
as  i>ossib:c,  and  the  juice  coneentr:»ted  to  a  sirup  at  a  boilin;^  point  of 
108^  (.Vntipfrado,  e»jual  to  'J2G^  Fahrenh^'it,  or  thereabout. 

It  was  the  iiitriirion  to  concentrate  the  siru])  still  more  (to  a  boiiinjj^ 
poiut  ('f  llii^  (\-nLipa<le,  ripiid  to  2ljijO  irajuvniieit),  but  it:  was  found 
iinpract*ie:'.ble  to  do  so  in  ihe  evaporator,  as  the  (lan;>er  of  Rcoifbing  it 
was  j::i'eav,  over  a  nakefl  llame  which  couM  not  well  be  controlled. 

When  the  sLiiip  readied  tJie  density  above  indicated,  it  was  dravv'n  oif 
into  wooden  tubs,  the  lire  having  i>re\iously  been  di'aw-u  fi'oai  beneath 
the  evai)Oi'ator. 

Owipg  to  the  facr  that  each  Kuccessive  lot  of  stalks  was  a  new  experi- 
ment^ I  was  unable  to  wait  for  the  process  of  filtration  of  the  sediment 
from  the  di'tecator  to  be  e(miplete(l,  and  therefore  in  every  case  lost  a 
portion  of  the  juice,  which  of  course  could  have  been  saved  in  a  coutin- 
Qoas  process  sucli  as  woidd  be  ijractically  carried  out.  This  wdl  eii»lain 
what  is  meaut  by  the  juice  utilized,  as  comi)ared  with  that  obtained. 

It  was  intended  to  have  still  i'urth»^r  concentrated  the  siru])S  in  a 
smaller  pan  of  galvanized  iron,  so  arranged  that  by  a  slide  the  heat 
could  be  instantaneously  removed  to  x)reveut  the  scorching  of  the  sirup; 
but  before  this  pan  was  completed  it  was  found  that  the  several  tubs  of 
sirup  were  crystallizing,  and  they  were  therefore  allowed  to  stand;  and 
the  sugar  was  obtained  by  pressing  out  the  molasses  by  means  of  an 
ordinary  screw-press,  tbe  mass  of  molasses  and  sugar  from  the  tubs 
being  inclosed  in  an  ordinary  grain-bag.  The  sugar  thus  obtained  was 
very  greatly  improved  in  ai)peai^ance  by  the  addition  of  5  or  10  per  ceiit. 
of  water,  and  stirring  it  into  a  mush,  and  again  subjecting  the  mass  to 
pressure,  by  which  operation  the  adhering  molasses  was  almost  entirely 
removed,  and  the  sugar  obtained  was,  in  the  case  of  sorghum,  nearly 
white,  while  in  the  case  of  corn  it  was  of  a  rich  golden  yellow.  1  may 
add  that  in  no  case,  cither  with  corn  or  sorghum,  did  I  fail  to  obtain 
satisfactory  results  iii  the  way  of  crystallizatitm,  although,  of  course,  the 
molasses  st  ill  contains  a  very  large  i:)en;entage  of  crystal lizable  sugar, 
which  will,  at  least  in  great  part,  be  obtained  by  fuither  concentration. 

I  omit  mention  of  seven  exiH'riments  with  comparatively  small  quan- 
tities of  corn-stalks  and  sorghum,  only  saying  that  the  results  obtained 
were  such  as  to  fully  warrant  the  more  extended  exi)eriments  here  re- 
corded; and  it  is  uiilbrtiuiato  that  the  value  of  these  expeiijnents  is 
vitiated  somewhat  by  tlu»  imi)prlect  aiii)aratus  employed,  as  also  by  tho 
inferior  Jiiaterial,  which,  however,  was  all  that  was  obtainable  in  this 
vicinity.  It  is  greatly  to  be  desired  tliat  another  season  may  lind  the 
department  amply  e<iuii)ped  with  all  necessiiry  means  to  carry  these 
important  quest i<.i!is  to  a  comi)lete  solution. 

The  lioint  v/hicli  these  exx^erimeuts  have  fully  settled  is,  that  there 
exists  no  di.Oi(r!il(y  in  making  from  either  corn  or  sorghum  a  th';st-rate 
quality  of  sugar,  v.hich  will  couijiare  favorably  with  the  best,  prtnluct 
from  sugar-c;uic  j;town  in  the  most  favorable  localities. 

The  experimeiils  here  given  clearly  indicate  the  probiibility  that  su::':ir 
may  be  thus  made  at  a  profit,  and  it  is  desirable  that  nothing  be  si);ued 
in  continuing  an  investigation  givitig  such  fair  promise  of  success. 
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£esuUa  of  cxpcrimeala  in  the  manu/aclurB  of  sugar  from  maue  a>id.iorgkuBi. 
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In  the  experimeuts  made  with  com-Btalks  the  stalks  'were  invaiiably 
stripped,  the  tx>pa  being  cut  off  at  about  the  Becoud  joint.  The  percent- 
age of  stripped  stalks,  leaves,  and  tops  is  given  in  this  table : 
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No.1 

«7  07 

07.48 

(17.91 

In  those  cases  where  the  sorghom  was  stripped  and  topped  the  fid- 
lowing  percentage  of  stripped  stalks  and  of  kaves  and  tops  was, 
obtained : 
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No.1 

73.87 

27  33 

!.■«.« 

37. 4B 

On  account  of  ttie  trouble  in  stripping  tlie  stallcs,  experiments  were 
made  with  staUts  unstiipped,  the  tops  aloue  lieing  removed,  and  tbeae 
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experiments  appear  to  prove  tliat  this  troublesome  operation  of  strip- 
ping may  be  avoided  without  any  diminution  of  the  amount  of  juice  or 
of  sngar  obtained  therefrom. 

Below  are  the  results  obtained  from  stripped  and  unstiipped  sorghum, 
calculated  to  the  raw  stalks  used. 

By  raw  stalks  is  meant  the  stalks  as  they  were  cut  in  the  field,  leaves, 
tops,  and  all. 


Condition  of  cane. 

Averafje     per 
cent,  of  juice 
torawstalkfl. 

Average     per 
cent,  simp  in 
jaice. 

fltaimed  Aonrliuni  ("N'or.  5  and  6) 

35.02 
40.60 

15.00 

"PaiulmHwl  w>ri!:lium  (Xos.  7  to  11.  InclnRivo) 

15.47 

From  the  above  it  will  be  seen  that  not  only  was  an  increased  amount 
of  juice  obtained,  but  that  this  juice  gave  an  increased  percentage  of 
lirap,  and  there  appears  nothing  unusual  in  the  treatment  of  this  juice 
txna  the  unstripped  cane,  nor  was  there  any  appreciable  difference  in 
liie  readiness  of  the  sirup  to  crystallize,  nor  in  the  character  of  the 
BOgar  finally  obtained. 

Although  perhaps  further  experiments  are  desirable  before  consider- 
ing this  point  as  settled,  it  would  appear  from  the  above  that  not  ouly 
was  stripping  unnecessary,  but  that  it  really  involved  a  loss  in  tiie 
amount  of  sugar  to  be  obtained ;  at  least  the  above  results  indicate  a 
difference  of  twenty  per  cent,  increase  in  product  in  favor  of  the  un- 
Btripped  cane.  It  is  not  improbable  that  the  above  result  is  due  to  the 
bet  that  the  leaves  in  passing  through  the  mill  tended  to  fill  up  the 
faiterstices  between  the  compressed  cane,  and  thus  prevented  the  ex- 
pressed juice  from  flowing  through  between  the  rolls  with  the  bagasse. 
In  case  of  discoloration  by  action  of  moisture  or  other  causes,  it  will, 
however,  be  advisable,  and  probably  necessary,  to  strip  the  stalks. 

Several  experiments  were  also  made  witii  both  corn-stalks  and  sor- 
Anm  to  determine  the  relative  value  of  the  upper  and  lower  half  of 
tie  stalks,  with  the  results  given  in  the  following  table : 


Portion  used. 


0i^«lalk8,  butt  enda,  Ka  3 
vHiMUlka,  top  ends.  No.  4. 
IjH^im,  batt  ends,  Xa  8. . . 
Il^nm,  bntt  ends,  Na  10. . 
Mj^nm,  top  ends,  Na  9 — 
^      , top  ends, Kail... 


Percentage  of 
Juice  to  stalks. 


Specific  ffravity 
of  Juice. 


29.04 

1053 

19.94 

1050 

47.49 

1059 

4L49 

1062 

43.16 

1057 

84.09 

1059 

Percentage  of 
sirup  injuice. 


14.  C2 
13.46 
16.41 
16.47 
14.70 
14. 26 


i. 


It  will  be  observed  that  Kos.  8  and  0  were  the  butts  and  tops  of  the 
stalks,  and  were  cut  just  after  a  rain,  as  were  also  Nos.  10  and  11, 
which  the  rain  had  evaporated,  and  that  the  difference  in  yield  of 
and  sirup  between  butts  and  tops  is  nearly  constant  The  increase 
jcific  gravity  of  the  juice  from  butts  over  that  from  the  top  is  also 
ay  of  notice. 

the  above  table  the  conclusion  from  the  average  results  is,  that 

iniportion,  by  weight,  of  sugar  in  the  lower  half  of  the  stalk  is  to 

r  in  the  upper  half  as  follows ;  com  butts  to  com  tops  as  159 

9}  sorghum  butts  to  sorghum  tops  as  131  is  to  100.    As  will  be 

*  ft?  reference  to  the  first  toble,  the  stalks  of  both  com  and  sorghum 

I    3ve  experiment  were  divided  almost  equally  by  weight  into 

tops,  so  that  the  above  proportion  fairly  represents  the  pro- 
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portion  of  yk'ld  of  su^i^ar  in  llic  upper  antl  loAver  half  of  the  cane.  There 
was  a  Tuarlccd  diflereiire  in  the  ap]jenrance  of  tlie  jiiico  as  it  flowoil  from 
the  niili  (thai  from  tlie  butts  bcin.iGC  li^^^hter  in  color,  especially  in  the  ex- 
perii!M»nls  witli  (;oni),  but  alYer  <jIariri(!iition  no  appreoiabJc  clilieionce 
(•onM  l)e  observed,  nor  was  there  any  difl'erence  in  the.  prodact  except 
tlu'  (jnantitativo  one  above  mentioned,  which  was,  houever,  a  marked 
dilV(  rcnc^'.  Also,  there  was  a  marked  diflorence  in  granulation  In  favor 
of  tlie  Juice  from  the  buttvS. 

Jt  is  nor  iinprobablo  tliat  a  com])lete  ex.'Uiiination  of  the  molasses  ob- 
tain(»d  from  these  suc^ars  may  show  a  diHerencfi*-  in  composition,  but  at 
the  present  there  has  been  no  time  to  comph^to  such  analysis,  and  it 
seemed  advisable  no  lonj^er  to  withhold  the  roport  of  what  has  been 
al ready  det emiined . 

l^eference  has  been  made  to  th(»  very  imperfect  mill  with  which  the 
juice  v/as  expressed  in  the  above  expeiiment.  This  will  be  obvious 
wlu'D  v/e  consider  that  both  maize  and  sorghum  contain  a  far  ^eatcr 
per  cent,  of  water  even  than  we  were  able  to  obtain  of  juice,  viz.,  from  75 
to  85  per  cent,  of  the  weight  of  the  plant ;  but  it  was  thought  best  to 
contiiuiethe  ext^^'^'ir^^^^^-'*  ox(}i\  under  these  unfavorable  conditions  rather 
than  lose  a  season  ^fhich  might  be,  at  least,  valuable  in  preparing  ns  for 
work  in  the  following  one,  under  more  tavorable  circumstances. 

Some  experiments  were  made  with  the  mill  which  will  illustrate  the 
loss  which,  unquestionably,  resulted.  A  small  portion  of  millet  (130 
pounds  of  strii)ped  stalks)  was  passed  through  the  mill,  and  twenty-one 
and  one-half  pounds  of  juice  obtained  (ecpial  to  lOr^^o  percent.).  The 
bagasse  was  again  pa^ssed  through  the  mill  without  any  adjustment  of 
rolls  (as  that  was  then  impossible),  and  reven  and  one-half  pounds  addi- 
tional juice  was  obtained  (equal  to  5n>  per  cent.)  of  the  raw  stalks. 
Besides,  as  was  to  have  been  anticipated,  not  oidy  had  we  lost  a  large 
percentage  of  the  juice,  but  it  was  altogether  the  better  portion,  t.  e.. 
containing  a  much  greater  percentage  of  sugar.  In  tlus  cxiso  the  first 
portion  of  juice  obtained  from  the  mill  had  i\  specific  gravity  of  1.0G1, 
while  the  second  portion  had  a  speciiic  gravity  of  1.001.  If  nowtWs 
dilierence  in  specitic  gravity  of  juice  was  i)roportionrd  to  the  sugar  con- 
tained in  it,  as  is  doubtless  the  case,  the  increase  of  juice  obtained  by 
the  second  pressure  amounted  to  an  incn^ase  of  37  per  cent,  over  that 
obtained  by  the  first  pressure :  and  what  was  true  of  the  millet  operated 
upon  was  doubtless  true  of  the  sorghum  and  corn  of  the  reported  experi- 
ments Xos.  1  to  1 1  inclusive. 

A  similar  expeiiment  with  a  small  lot  of  sorglium  showed  that  21  per 
cent,  additional  juice  was  obtained  by  again  i>assing  the  bagasse  through 
tlie  mill. 

Tliesc*  facts  would  seem  to  indicate  a  very  important  modiih^ation  of 
the  mills  at  present  in  use.  viz.,  the  introduction  of  an  additional  roller, 
which  should  subject  the  bagasse,  as  it  jiasses  through,  to  a  repeated 
pressure,  «^ven  if  that  ])ressur(»  be  no  greater  than  that  to  whirih  it  has 
just  been  su'hjectod. 

rtiit  i  a!ti  net  h^fr  ro  conj(M*ture  v.  hav  ^'(^sults  would  or  miglit  have  been 
secured  by  a  perfect  mill,  from  1.h{?S(^  twu  M)i<«]1  exiieriiiienis  above  al- 
ln.d(v!  to,  v.ir!i  millet  aiid  sorghiim;  for  at  the  conclusion  rf  experiment 
In(..  1 1  tlie  mill  was  taken  apart,  ar-d  it  was  i»nind  that  the  bearings  had 
been  in  some  cases  entirely  worn  ivway,  so  that  no  a('justment  of  jjressure 
ui)on  the  rollers  was  possible.  T'pon  providing  n^w  boxes  a  series  of 
four  ex].(»vinicntvS  uhs  made  wiili  sorghum,  tiu  rcsnlt.s  ol"  which  are 
give!)  below. 

Thijs  sorghum  was  fully  ripe,  had  been  cut  several  days  before  putting 
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tbroa^li  the  mill,  no  green  loaves  were  ni)oii  the  stalks,  and.  it  vas 
bronght  after  several  days  of  dry  weather,  so  that  the  percentage  of 
juice  which  it  (contained  was  comparatively  low;  but,  as  is  shown  by 
the  specific  gra^  ity  and  its  yield  in  sirup,  the  increased  yield  from  the  mill 
after  it  was  repaired  was  most  decided  and  satlsfactoiy. 

I  give  below  the  results  obtained  in  the  four  experiments  alluded  to, 
jSoh,  12,  13,  14,  and  15.  l^y  reference  to  the  first  t«a]>le.  it  will  be  seen 
that  the  average  of  juice  obtained  in  experiments  12  to  15,  inclusive, 
was  57.10  per  cent,  of  the  raw  stalks,  and  that  the  porc^entage  of  sirui> 
in  tiiiR  Mii<-e  averaged  liO.29. 

The  sjiocific  giiivit>'  ol*  the  juice  averaged  1.0S7.  We  have,  then,  the 
resnlt  of  a  good  mill,  as  compared  with  the  one  used  in  the  first  experi- 
ments, the  following: 


Mill. 


Tor  rent,  nt  ,  Percent,   of 

juice    ixii-   Si,w  icFTavityj      ^.  ^^ 

strippiMl  :       (.1  juice.       I      j   .  » 


OUnHl 48.J>fl  i.or>«       i       ir..i8 

Veriuill !         07.  n;  1.087         1         20.29 

By  comparing  the  percentage  of  juice  obtained  and  the  specific  gravity 
of  the  juice  in  tbe  first  and  last  experiments,  it  will  be  seen  that  the 
Ifanner  results  are  to  the  latter  as  100  to  175;  while  if  we  compare  the 
percentage  of  juic^.  obtained  and  the  percentage  of  simp  in  the  juice, 
tlie  former  ex])erimcnts  in  their  i^sidts  are  to  thc^latter  as  100  is  to  150. 
This  apparent  discrepancy  is  du8  to  the  fact  that  wlien  the  latter  exi)eri- 
meuts  v»  ei-e  ni<ule  it  was  possible  for  me  to  cany  the  concentration  of 
tJie  sirup  to  a  greater  density  than  iu  tbe  fomier  cases,  and  hencxi  a 
giTen  anionut  ot*  simp  in  this  latter  case  represents  a  far  higher  content 
of  sugar  than  in  tbe  former;  but  these  results  clearly  indicate  that  with 
a  good  mill  results  from  50  to  75  per  cent,  greater  than  those  obtained 
in  my  experiments  could  be  confidently  relied  iipon. 

The  chai-acter  of  the  maize  and  sorghum  operated  upon  still  remains 
flir  consideration.  As  has  been  ah*eady  stated,  the  maize-stalks  had 
been  Rtii])p(^l  of  tlu^ir  ears  three  or  four  weeks  before  they  were  cut  for 
the  mill.  It  is  much  to  be  desired,  and  is  contemplated  in  the  further 
experiments,  to  d<'termine  whether  this  was  the  time  when  their  content 
of  sngsir  was  at  tbe  maximum.  It  is  by  no  means  imiuobable  that  had 
they  been  cut  Avhen  the  giain  had  begun  to  form,  and  was  still  in  its 
milky  state,  that  the  product  of  sugar  would  have  l>een  greater.  At 
least  fnrtiier  exy)eriments  are  needed  to  learn  at  what  time  the  stalk  may 
be  most  proii table  as  a  sugar-producing  plant 

Certain  expi'i'iments  u])on  record  seem  to  establish  the  fact  that,  for 

variety  of  corn  at  least,  that  period  when  the  kernel  is  in  the  milky 

e  is  the  tinie  wlien  the  content  of  ciystallizable  sugar  in  the  stalk  is 

[ts  maximum.    Bn  1 1  his  needs  tbe  confirmation  of  further  experiments, 

it  is  a  muuer  of  givat  inijxn'taiice.    Ir  is  also  1)3'  no  mejms  improb- 

iie  rhat  by  careful  stle;'ti(m,  varieties  of  maize  may  be  grown  far  sur- 

;ing  any  now  known  as  sugar-pi-oducing  plants.    At  the  i>resent,  as 

xixe  past,  all  efforts  in  the  cultivation  of  maize  haA'C  tended  in  quite 

icr  directirm,  and  with  itisults  very  highly  satisfactory.    There  is 

reason  to  believe  that  certain  varieties  of  sweet  corn  may  be  found 

!     Id  a  much  greater  amount  of  sugar  than  has  been  obtained  from 

nmon  com  operated  upon  in  the  above  experiments.    (See  Report 

.t  of  Agricoltore,  1877,  page  250.)    But  this  remains  a  questioii 
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for  future  (letermination,  if  means  shall  bepro\dded  to  carry  the  exi>eri- 
ments  thus  far  made  to  a  satisfactory  conclusion. 

It  is  also  to  be  obsen^ed  of  the  sorghum  used  in  the  above  experiments, 
that  it  was  by  no  means  of  such  quality  as  would  give  the  best  results. 
Owing  to  thick  sowing  in  drills,  it  had  not  secured  full  development; 
and  although  further  experiments  are  necessary  to  determine  the  methods 
of  cultivation  which  shall  give  the  best  results  in  pro<luct  of  sugar,  there 
can  be  no  question  but  that  these  conditions  were  far  from  having  been 
attained  in  the  sample  made  use  of  in  the  above  exi)eriments. 

From  a  lot  of  neai^ly  three  tons  the  best  fourth  was  selected,  and  the 
average  weight  of  these  stalks  was,  after  being  stripped,  almost  exactly 
one-half  pound  each — 195  stalks,  by  actual  count,  weighed  100  pounds — 
while  the  three-fourths  remaining  gave  an  average  of  o30  stripped  stalks  to 
100  pounds.  There  is  therefore  no  one,  probably,  who  would  hesitate  to  be- 
lieve that  with  an  improved  mill,  and  with  properly  grown  cane,  results 
ftdly  100  per  cent,  better  than  these  published  could  readily  have  been 
secured. 

The  experiment  with  millet,  already  mentioned,  gave  very  interesting 
results,  and  promises  to  be  a  new  sugar-producing  plant  of  considerable 
value.  In  this  experiment,  130  pounds  of  stripped  stalks,  of  the  variety 
known  as  pearl  millet,  were  passed  twice  through  the  mill,  the  fibrst  yield 
being  21^  pounds  of  juice,  of  specific  gravity  l.OCl,  the  second  pressing 
giving  7|  pounds  of  juice  additional,  of  specific  gravity  1.06-1.  The  total 
result  was  an  amount  of  juice  equal  to  22.3  per  cent,  of  the  weight  of 
stripped  stalks. 

By  the  treatment  of  this  juice  by  the  process  already  described^  24} 
pounds  of  juice  yielded  2^  pounds  of  sfnip,  wliich  si>eedily  crystallized, 
yielding  an  excellent  sugar,  which  polarized  92o. 

The  amount  of  sugar  thus  obtained  in  the  first  crystallization  was 
fifteen-sixteenths  i)ound^  leaving  a  dark-colored  molasses,  which  would 
doubtless  yield  an  additional  amount  of  sugar  upon  a  second  crystaJli- 
zation. 

This  experiment  with  millet,  like  those  with  sorghum  and  maize,  was 
vitiated  through  the  imperfection  of  the  mill,  but  the  character  of  the 
result  attained  certainly  would  demand  further  experiments  with  tliis 
plant,  especially  in  consideration  of  the  ease  with  wliich  it  is  grown  and 
the  aoundant  yield  to  the  acre. 

An  experiment  was  also  made  with  a  new  grass  from  Guatemala,  the 
Tcosinte  (JEJtusMcma  Inxurians),  a  coarse  grass  somewhat  resembling 
maize  in  its  habit.  In  the  experiment  310  pounds  of  stripped  stalks, 
which  had  suffered  from  a  heavy  frost,  yielded  170  pounds  of  juice,  of 
specific  gravity  1.022,  or  53.8  per  cent,  of  juice  in  stripped  stalks.  Of 
this  juice,  134  pounds  yielded  7^  pounds  of  veiy  good  sirup  in  a])pearance, 
but  it  had  a  bitter  taste  and  contained  no  ciystallizablc  sugar.  The 
juice  was  very  impure,  but  was  very  readily  and  comi)lctely  clarified 
with  lime ;  and  although  this  experiment  failed  to  show  any  crystalliza- 
ble  sugar,  it  was  probably  due  to  the  frost  to  which  the  stalks  had  been 
subjected,  and  this  plant  will  therefore  receive  further  attention  another 
sexison. 

In  the  experiments  with  sorghum  and  maize  it  was  mentioned  that, 
owing  to  the  want  of  a  suitable  vessel  for  concentrating  the  su'up,  the 
proper  degree  of  concentration  which  would  secure  the  maximum  amount 
of  crystallization  was  not  attained  5  but  while  awaiting  the  concentrat- 
ing pan  it  was  found  that  crystallization  had  taken  place  in  each  one  of 
the  several  lots  of  sirup,  and  it  was  therefore  thought  best  to  secure  the 
first  crop  of  sugar,  and  concentrate  the  sirup  drained  from  these  crystals. 
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This  'was  eftected,  in  the  absence  of  a  centrifuf^al  macliine,  Trbicli  would 
hftve  fiacilitateil  the  operation  gix^atly,  by  squeezing  out  the  sirup  by 
means  of  a  common  press,  tlio  sirup  and  crystallized  sugar  being  inclosed 
in  a  stout  grain-bag. 

This  rudo  tnothod  not  sufficing  to  remove  the  uncrystaUized  sirup 
wholly,  and  leaving  the  sugar-crj^stals  adhesive  fiom  the  small  quantity 
of  molasses  remaining,  a  small  quantity  of  watAir  was  added  to  the  moist 
sugar,  sufficient  to  dissolve  some  5  per  cent,  of  the  sugar,  and  after  stir- 
ring the  mass  about,  and  again  subjecting  it  to  pressure,  the  molasses 
was  almost  comi)letely  removed,  and  the  sugar  obtamed  in  a  most  satis- 
factory condition  in  every  respect,  comparing  most  favorably  with  the 
best  raw  sugar  of  the  market,  as  will  be  at  once  seen  by  reference  to 
their  very  high  i>olarization :  Maize  sugar,  90°;  sorghiun  sugar,  940j 
millet  sugar,  92^. 

Moreover,  the  quantity  of  sugar  thus  obtained,  although  much  below 
the  maximum,  was  in  the  case  of  experiment  No.  10,  with  sorghum,  equal 
to  34.6  per  cent,  of  the  weight  of  tlie  sinip ;  in  the  case  of  the  sorghum 
In  experiment  Xo.  G,  to  31.3  per  cent,  of  the  sirup  5  while  in  the  case  of 
maize,  in  exi)eriment  Xo.  2,  the  amount  of  sugar  thus  obtained  was  32 
per  cent  of  the  weight  of  the  sirup.  The  6irui>  obtained  by  expressing 
it  firom  these  sugars  still  has  a  large  quantity  of  crystallizable  sugar,  as 
is  evident  by  the  faiCt  that  they  are  again  granulated  rapidly,  and  they 
Bhow  a  polarization  of  30°  for  the  maize  sirup  and  of  43^  for  the  sorghum 
simp. 

Arranging,  then,  the  results  of  these  three  experiments,  Nos.  2,  6,  and 
10,  we  have  the  following  results  : 

t!xi)eriment  jS'o.  10,  with  sorghum  sirup,  yielded  34.G  per  cent,  of  sugar, 
polarizmg  94^;  65.4  per  cent,  of  sirup,  polarizing  43^. 

Bxi)eriment  Xo.  2,  with  maize  sirup,  yielded  32  per  cent,  of  sugar,  polar- 
izing 90- ;  6vS  per  cent,  of  sirup,  polarizing  36^. 

Experiment  No.  6,  with  sorghum  sirup,  yielded  31.3  per  cent,  of  sugar, 
polarizing  94'^ ;  68.7  per  cent,  of  sinip,  polarizing  43^. 

In  the  other  experiments  varying  results  were  obtained,  owing  to  the 
reason  already  given,  Aiz.,  the  unequal  degree  of  concentration  of  the 
Biraps,  and  consequently  a  lesser  product  of  sugar,  but  an  increased 
prodnet  in  siiiip,  which  still  contained  a  large  amount  of  crystallizable 
BQgar.  Thus,  in  experiment  No.  4,  there  was  obtained  14.6  per  cent,  of 
sugar.  In  experiment  No.  7  there  was  obtained  19.6  per  cent,  of  sugar. 
In  exi)eriment  No.  8,  there  was  obtained  17.8  per  cent,  of  sugar.  In  ex- 
periment No.  .9  there  was  obtained  20.9  per  cent,  of  sugar. 

In  the  following  table  1  give  the  degree  of  i)olarization,  t.  e.,  the  per- 
oentage  of  pure  cane  sugar,  in  the  several  samples  of  raw  sugar 
obtained: 

Per  cent.  Per  cent. 

In experimeut  Xo.  1 69.     l  No.    7 79.0 

Ko.    2 87.     i  No.    8 S8.8 

Nou    3 91.5  I  No.    9 Hl.T) 

Kou    4 h7.        No.  10 &2.S 


Nou    5 88.5 

VA.    6 8-^.5 


No.  11 84.G 


The  sugars  obtained  in  some  of  the  above  experiments  were  washed 
fiMghtly,  and  their  appearance  was  greatly  improved  thereby,  and  the 
ig  results  as  to  polarization  were  obtained,: 

Per  cent.  Per  cent. 


2polarizpil  ...i 91.2 

4polarizc(l 89.6 

Gpolarized 87.9 


No.    7  polarized K>.G 

No.    9  polarized ■. 04. 

No.  11  iK)larized 87.9 
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A  small  exporiment,  preliminary  to  tliose  abcnc  recoixlcd,  was  made 
with  stalks  of  maize,  and  as  it  was  witliiii  tlie  means  at  the  command  of 
tlie  laboratoi-y,  it  was  carried  to  a  full  conchision,  except  only  in  this,  that 
the  stalks  were  cut  in  an  ordinary'  hay-cutter,  tlien  heaten  in  a  mortar, 
and  the  juice  expressed  hy  a  small  hand-press. 

The  amount  of  juice  thus  obtained  was  less  m  amount  and  poorer  in 
quality  than  could  have  ]3cen  obtained  by  the  use  of  a  good  machine, 
but  owin^  to  the  completeness  of  the  results  this  small  experiment  has 
considerable  value  as  indicatin<T^  what  may  be  done  on  a  mon^.  generous 
scale  and  with  the  neccwssarv  appliances.  In  this  experiment  28.18 
pounds  of  raw  stalks  were  talvcn,  which  pive  of  stripped  stalks  19.08 
])Ounds.  From  these  stalks  there  were  obtaittC'l  S.4:^  pounds  of  juice  of 
a  specific  gravity  1.005. 

This  juice,  after  clarification  and  evaporation,  gave  an  excellent  simp 
which  was  concentrated  to  a  boiling  point  of  112^  Centigrade,  equal  to 
234P  Fahrenheit,  and  this  sirup  speedily  crs'stallized,  and  yielded  of 
excellent  sugar  .55  i)Ound,  and  of  molasses  .28  pound. 

According  to  the  above  result,  one  ton  oi'  raw  stalks  would  have 
yielded  of  sugar  39.03  pounds,  and  of  molasses  19.87  ]>ounds. 

As  has  been  already  said,  there  is  no  doubt  but  that  a  more  thorough 
removal  of  the  juice  from  the  stalks  would  nearly,  if  not  quite,  have 
doubled  the  above  yield,  but  the  experiment  is  valuable  as  showing  the 
facility  with  whtch  a  verj'  large  percentage  of  crystallizablo  sugar  may 
be  obtained  from  the  sirup,  amounting  in  this  case  to  what  would  be 
regarded  as  an  excellent  result,  even  when  working  with  sugar-cane, 
viz.,  almost  exactly  two-thirds  the  entire  weight  of  sirup  obtained  as 
crystallized  sugar  in  the  first  crop  of  crystals  obtained  from  the  simp. 

The  above  experiments,  although  confessedly  tar  from  being  completoi 
have  at  least  established  the  fact  that  there  is  no  tro^ible  in  making 
sugar  ii'om  com  and  sorghum,  and  they  have  this  merit  aLjo,  that  every- 
thing has  been  done  quantitatively,  so  that  ea(*h  may  see  for  himself 
where  there  is  room  for  improvement,  and  can  calculate  ^vitli  some  de- 
gree of  accuracy  the  probable  yield  per  acre  of  these  crops  in  sugar,  and 
the  cost  of  manufacture. 

An  experiment  was  also  made  with  a  small  lot  of  sugar-l>eets,  received 
from  F.  1).  Curtis,  of  Charlton,  Saratoga  Count \',  In'cw  York,  the  obj^t 
being  to  Uwrn  wlietlier  the  process  lor  tlu^  pn'])aration  of  sugar  hxjfm 
coiTi  and  sorghum,  as  above  desciibed,  wa;-*  ap))licable  to  l)eets;  14.5 
pounds  of  sugar-l)eets  were  gi'ound  up,  and  if .87  pounds  of  jnice  were 
expressed,  having  a  specific  gi^jnity  of  1.080,  This  juice  yielded  a  sirup 
which  cr\  stallized  readily  within  twelve  hours,  and  >  ielded  .01  ponnd  of 
sugar,  which  polarized  Ol.T^  and  .58  pounds  oi*  sLi'U}),  from  which  an 
additional  quantity  of  sugar  may  doubtless  be  obtained^ 

Still  another  exi)erinicnt  was  made  with  a  larger  sample  of  sugar- 
beets  nnd  the  result  was  the  easy  production  of  sugar  of  a  very  dark 
color,  but  Vviiich  was  easily  refined,  and  in  this  dark  condition  polarized 
91.5  ])er  cent. 

The  molasses  expressed  from  the  above  maize  and  sorghum  sugars, 
owing  to  want  of  s]);n'o  in  the  laboiatory  Jbr  storing  the,  several  tuba 
containing  it,  wa:>  added  to;;ether  as  follows  : 

Tub  A,  from  maize,  Xos.  2,  3,  4. 

Tub  13,  irom  sorghum,  Xos.  (>,  7,  8,  0,  10,  11. 

Tub  C,  from  soi'ghuin,  Xos.  12,  13,  11,  15. 

!No.  1,  lrr>m  maize,  and  No.  r>,  from  sorQ.hum,  were  k(?]>t  apart,  these 
sirui)S  having  been  somewhat  scorched  in  ilieir  manufacture. 

A  second  crop  of  sugar  continued  to  form  in  these  lots  A,  B,  and  0, 
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uid  after  carefully  romoTin^  these  ci'yjst.ils  of  sugar,  an  examination 
irasmaile  of  tlie  molasses,  in  order  to  determine  its  purity  and  the 
natnre  of  tliosu  siibsranccs  present  Ix^sidea  cane  sugar,  water,  and 
inverted  sii<rar. 

ThCi  following  analyses  iv:pres<ait  the  com])Osition  of  these  sami)les  of 
molass^es,  both  as  to  lis  proximate  ecmstituents  and  also  the  eonstitnents 
of  the  anb : 

rror',:u(:f:-  iir.nti'nn  of  inoUiafics  from  sorghum  and  maizv  SMfjavs.' 


i''.{,^•\>^^\{ni•ntn. 


Corn.  A. 


fanow 

Inrprtcd  hii^. 
Oina   ....... 

Water 


SorjiLiim,  IJ.  ;  Sorghum,  C. 


Per  cent 
:^2.  «4 

u.  (i  >  i 

21.H.-J  I 
4.  UG 


Per  cent. 
Xi.  25 
31.81   . 

9.77 : 

21.2-t 

4.U0  , 


Per  rent. 

22.68 
52. 7fr 

5. 51 
la  32 

3.33 


100.59 


100.97  ! 


100.69 


Analyses  of  the  ashes  of  molasses  from  sorghum  and  maize  sugars. 


Constituenta. 

Com,  A. 

Sorgham,  E. 

Sorghnm,  C. 

VOTAL.  Aflll 

Per  cent. 
4.0G 

Percent 
4.90 

Percent. 

3.33 

HMn  Mdd        

.38 

2.18 

5.70 

.97 

38.  98 

8.  02 

41.  38 

2.  39 

2.80 
3.SK) 
3.90 
l.Ot 

24.89 
7.  00 

52. 50 
4.30 

4.60 

CHvrfaio 

7.51 

BDhlllTiriP  'U'ill 

3.06 

Thflmfifii'if*.  ^ciil 

Trace 

^Ji»'  "V 

19.01 

lUneHia... 

7.35 

SE2  ::::::.... 

HfeUBiiim 

^!;!i!;!;!!!j;;!;;!! 

55.  55 
2.92 

100. 00 

•       100.00 

100.00 

A  small  ])ortion  of  the  molasses.  A,  B,  and  C,  was  submitted  to  alco- 
kolic  fermentation,  the  alcohol  obtained  by  distillation,  and  the  resulting 
pwluct,  which  in  eacrh  ca.se  clo.sely  coiTesj)Oiided  to  the  sugar  present 
mthe  difterent  mouisses,  was  filtered  through  bone-black.  ♦ 

By  the  above  process  was  obtained  hi  eacli  case  high  wines  quite  free 
ftwnfiisel  oils,  containing  .'58  to  40  per  cent,  of  alcoliol  and  possessing 
peculiar  but  not  disngi^eeable  properties. 

ItiHobvi(ms  that  in  the  manufacture  of  sugar  from  corn-stalks  and 
JWghnTij  tlie  skimmings  i'rom  the  evaporator  may  be  thus  readily  utilized 
™  file  prepamt ion  of  high  wines  or  vinegar. 

SORGni'M  SUGAR-GU3I  OR  ZTJCKERSCnLEni. 

The  large  class  of  gummy  bodies  has  been  almost  universally  divided 

™totvro  gi{)U])s,  the  gums  proper  and  the  vegetable  mucilages.    In 

"<^nnan  chemical  literature  these  gi'oups  are  called,  n^spectively,  (lunimi 

^d  Schlehiie.    Sachsse,  in  his  Chemie  und  PhyswJoc}ie  dcr  FarhRioffc 

^^Mehydrate  tind  rroteinsubstanzoi.  distinguishes  them  by  tlie  follow- 

™Bcharacteristics: 

■Hie  Schleime,  histologically,  are  more  n en rly  related  to  cc^lhilose  than 

Rums  are,  being  derivatives  of  the  cell  membnines  Cor  the  most  ])art. 

Bchlelme  are  distinguished  by  their  rehition  to  iodine,  by  which 

Me  colored  blue  or  violet, 
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The  Sclileiiiie  give  on  oxidation  with  HKOa  oxalic  acid,  but  no  mucio 
acid. 

The  Giimmi  are  never  colored  blue  by  iodine  or  iodine  and  acids. 

The  Gummi  give,  on  oxidation,  with  IINOs  mucic  acid. 

The  two  groups,  therefore,  although  so  similar  in  exterior  appearance, 
are  easily  distinguished  by  these  striking  characteristics. 

One  other  peculiarity  may  be  added  that,  as  far  as  has  been  investi- 
gated, the  Schleime  possess  no  optical  activity,  while  the  gums,  as  arolo, 
are  quite  the  reverse. 

The  gum  wliich  has  been  extracted  from  the  sorghiun  molasses  is 
plainly  to  be  classed,  from  its  reactions  and  characteristics,  among  the 
vegetable  mucilages,  although  it  agrees  with  no  hitherto-known  member 
of  that  class.  It  gives  oxalic  acid  and  no  mucic  acid  on  oxidation,  is 
colored  blue  by  alcoholic  iodine  and  hydrochloric  acid,  and  is  opticaJJLy 
inactive. 

It«  extraction  and  preparation  in  a  pure  state  was  carried  out  as  fbl- 
lowg:  500  grams  of  the  molasses  were  dissolved  in  a  half  litre  of  water, 
and  to  this  sufficient  95  per  cent,  alcohol  added  to  make  the  resulting 
liquid  80  per  cent,  alcohol.  This  caused  a  precipitation  of  the  gnm, 
while  the  sugar  and  much  coloring  matter  remained  in  solution.  The 
precipitated  gum  was  washed  with  80  per  cent,  alcohol  by  decantation 
until  the  supernatant  hquid  showed  no  coloration.  The  gum.  after  the 
evaporation  of  as  much  as  possible  of  the  adhering  alcohol,  was  dis- 
solved in  a  little  water,  and  the  solution,  which  was  of  inky  blackness^ 
warmed  for  a  short  time  with  purified  bone-black,  was  filtered  through  a 
hot  ribbed  filter.  Tlie  resulting  filtrate  was  of  a  straw-yellow  color,  and 
on  precipitation  by  alcohol  gave  a  flocculent  snow-white  gum,  which  was 
washed  alternately  by  80  per  cent,  alcohol,  95  per  cent.,  and  absolute 
alcohol,  and  then  on  a  cloth  filter  with  absolute  alcohol  and  ether.  The 
first  attempt  to  dry  the  gum,  on  removing  it  from  the  filter,  was  a  fidl- 
ure.  Over  sulphuric  acid  it  shrunlc  up  t<>  a  gummy,  black,  oxidized  mass 
which  was  striking  in  comparison  to  the  snowy  whiteness  of  the  original 
substance.  It  was  found  necessary  to  wash  very  thoroughly  with  abso- 
lute alcohol  and  ether  on  the  Bunsen  pump,  and  then  to  dry  rapidly  in 
a  stream  of  C  O2  at  common  temperatures,  breaking  up  the  lumps  which 
formed  from  time  to  time. 

^  The  gum  so  prepared  is  a  white  powder,  easily  oxidizing  on  expo- 
sure to  the  air  and  turning  black.  It  is  somewhat  dehquescent.  Under 
80  per  cent,  alcohol  it  may  be  preserved  indefinitely  as  a  snow-white 
substance.  In  aqueous  solution  it  separates  on  standing,  a  thick  scnm 
or  skin  forming  on  the  surface.  Tliis  scum  is  not  colored  in  any  way  by 
iodine,  and  appears  to  be  some  decomposition  product  of  the  original  sub- 
stance into  a  true  gum,  like  tragacanth.  Such  a  decomposition  has  be^i 
suspected  in  other  vegetable  mucilages. 

Owing  to  the  difficulty  of  obtaining  the  gum  dry  in  a  condition  fit  for 
analysis,  no  combustion  has  been  made.    It  contains  a  small  amount  of 
ash.    Below  are  some  of  its  reactions  in  aqueous  solution : 
OgHeO  l^recipitates  tiocculent. 

NaOn  Precipitates  flocculent. 

H  CI  Clears  up  a  tiu:bid  solution. 

Pb  (C2  H3  02)2  Heavy  precip. 

Pbn  O2  (C2  H3  02)2         Light  precip. 
H  N  O3  Oxidized  to  (C  O  O  n)^ 

HgCl2  po  precip. 

Tannic  acid  I^o  precip. 
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Fenuungauate  Eapid  oxidation. 

Ag'SO:n  Heavy  precip.,  reddens  by  light. 

NH4OII  Elocky  precip. 

Ammon.  acet.  ziuc.    Heavy  precip. 

Ba  Oi  Hs  Heavy  precip. 

Oh  (C»  H3  O'lj'i  Precip.  sol.  iu  excess. 

Gocliineal  solut.  Piirple  ilocky  precip. 

VeUiiig  Bolutioii,         Gives  a  tiocky  precip.,  soluble  in  an  excess,  but 

reducing  only  sligbtly,  even  on  long  boiling,  and 
that  probably  owing  to  a  trace  of  sugar  in  the 
gum. 

As  has  been  said  before,  the  gum  is  colored  bright  blue  by  iodine  and 
adds,  but  only  under  certain  conditions.  It  must  be  in  a  dry  state  be- 
fbre  adding  H  01,  and  the  iodine  must  be  in  alcoholic  solution.  A 
eolation  of  K  I  and  I  in  water  gives  a  violet  coloration.  In  this  respect 
the  gam  agrees  x)erlectly  with  quince  mucilage,  which  gives  the  same 
vtetotions  with  iodine  i>eculiar,  it  seems,  to  these  two  substances. 

•  That  it  does  not  rotate  the  ray,  of  hght  shows  that  it  is  quite  different 

jtam  any  of  the  tine  gums,  which  are  all  optically  active,  dextrin,  which 

i^ resembles  in  many  other  respects,  having  a  specific  rotation  of  4-2.350. 

■■  In  a  pure  condition  it  has  no  odor,  but  the  alcohol  which  is  decanted 

i       k  it  in  the  jjrocess  of  washing  has  a  powerful  odor  similar  to  ginger- 

,  and  from  this  smell  the  alcohol  cannot  be  purified  by  distilla- 

It  seems  to  be  identical  with  the  disagreeable  odor  of  the  alcohol 

ed  from  the  sirui),  and  to  it  is  due,  perhaps,  the  disagreeable 

i    netimes  perceived  in  sorghum  sirups. 

ogous  experiments  with  cane  molasses  show  that  the  same  or  a 

uu:  gum  is  present  in  cane,  but  in  a  very  much  smaller  amount. 

her  the  gum  is  already  fonned  in  the  phint  at  the  time  of  expres- 

rf  the  juice  is  a  question  still  open,  but  from  analogy  we  might 

that  there  is  at  least  a  time  at  which  we  should  express  the 

irom  the  canes  to  obtain  a  minimum  of  gum.    Ko  method  lor 

r    loval  of  the  gum  after  its  actual  formation  seems  possible.    A 

itative  estimation  by  Mr.  'Wellington  shows  that  there  is  about  9 

K«nt.  of  the  substance  in  the  sirup  on  which  wo  have  worked. 

a  following  reports  received  by  the  department  during  the  past 

U  show  the  practical  results  thus  far  secured  in  the  productiou 

ap  from  sorghum.    These  results  are  arranged  according  to  yield 

■e. 

-*.  j!<dgarBeebe,LaFayette  County,  Wisconsin,  320  gallons  good,  clear 

k. 

J.  W,  Henry,  PikeviQe,  Bledsoe  County,  Tennessee,  275  gallons 
'  sirap. 

Peter  Spear,  Bledsoe  County,  Tennessee,  275  gallons. 
C,  A.  Harrison,  Van  Buren,  Michigan,  260  gallons,  very  fine,  on  sand 
J  235  gallons,  good,  on  heavy  clay ;  232  gallons,  good,  on  hght 

« 

J.  B.  BroAvn,  Eedwood  County,  Minnesota,  220  gallons  dense 

H.  F.  L.  Lagenhadt,  Miami  County,  Ohio,  173  gallons. 
-#.  Wm.  B.  Simpson,  Laclede  Coimty,  Missouri,  170  gaUons. 

H.  J.  MaUory,  Levanna,  Cayuga  County,  New  Yorlv,  107  gallons 
sirap. 
John  Higinbotham,  Richland  County,   Wisconsin,  160   gallons 
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10.  0.  O.  Pearson,  Mclleiiry  County,  Illinois,  100  (iallon»,fijie  quality. 

11.  E.  W.  Stewart,  Erie  County,  New  York,  IfiO  <.^allons. 

12.  J.  J.  W.  ^uiitU,  ]\Iarshall  County,  Missise>i]>pi,  145  gallons. 

13.  n.  Silver,  Poi>e  County,  Minnesota,  14'4  gallons. 

14.  J.  S.  Tliom])son,  Ciiinberland  County,  New  Jensey,  144  gallons. 


in  the  above  returns.  There  is,  therelore,  no  reason  to  doubt  that 
with  ordinary  care  tlui  i>roduction  of  sirup  may  be  equal  to  at  least  200 
gallons  to  the  acr(^,  and  by  i)roper  means  in  its  ])reparatiou  at  least  8 
pounds  of  sngai^  to  the  gallon  may  be  secured,  or  1,000  i)0imds  of  sugar 
to  the  acre,  besides  the  molasses,  which  would  aaiount  to  800  or  1,000 
pounds  more. 


ANALYSES  OF  CAIs'E, 


liLUZE,  AND  SORGHUM  STTGARS. 


I  give  below  for  comi)arisoii  the  results  of  analyses  of  several  sugars 
received  at  the  depiutment  from  dift'ereiit  soiux^es.  These  are  all  open- 
pan  sugars,  similar  to  and  comparable  with  the  sugars  made  at  the 
department  from  maize  and  sorghmn. 

No.  1.  Tahiti,  from  sugar  cane. 
No.  2.  Porto  Eico,  from  sugar  cane. 
No.  3.  New  Orleaiis,  from  sugar  cane. 
No.  4.  Maize,  trom  F.  L.  Stewart,  Murrys^ille,  Pa. 
No.  5.  Maize,  from  F.  L.  Stewart,  MiurysviUe,  Pa. 
No.  G.  Sorghum,  fr^om  L.  C.  Mattox,  Homerville,  Ga. 
No.  7.  Sorghum,  from  William  Hughes,  Dupont,  Ga. 
No.  8.  Sorghum,  from  F.  L.  Stewart,  Miu-rysville,  Pa. 


KuniboT  of  aualyeis. 


No.l 
No.  2 
No.  3 
No.  4 
No.  5 
No.  6 
No.  7 
No.  8 


SucroM. 

IiiTertod 

ntgw. 

Per  cent. 

P^rcmL 

87 

0.80 

89 

7.47 

&i 

9l78 

m 

7.28 

b2 

7.05 

04 

2.6e 

01 

6.06 

83 

1L08 

It  will  be  observed  that  the  sugars  from  corn  und  sorghum  compare 
favorably  with  those  from  sugar  cane  in  the  abo\'e  list. 

ASn  ANALYSES  OF  SUGAR  CiVNES  FllOM  DE:\n^KAKA  AND   OP  SOEGUUM 

(EARLY  A:MnER). 

N4).  1 .  Plant  cane,  from  Demerara. 

No.  U.  llattoon  cane,  from  Demerara. 

No.  li,  Ivattoon  cane,  from  Demerara. 

No.  4.  Early  Amber  sorghum,  from  iiiggs's  Tanii,  i^.ear  AVashington. 

No.  o.  Early  Amber  sorghum,  from  Montgoiu(*iy  County,  Maryland. 

No.  C.  Sorghum,  from  Tennessee. 
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Ill 


Const  It  ucuts. 


No.  1.    ,    No.  2. 


1  Per  cfint  f  Per  omt. 

flOia '  -0.'J«  I       3l.!>u 

Clikfrine ;  IT.a'i  i       1. ;'..=> 

Sniphnrio Acld I  '>05  '      V.KT.) 

PhMipboric  acid !  7.11  j        l.Oti 

Um. I  i.:;i!          i.7n 

llamMiA r>.{iG          6.07 

PMsflm ;  'M.47          3L'.ni 

ftotaaHiam , j  18.78           1.72 

;  100.  i   100. 

TWal  Mh  in  drv  cane I  1.5«  ;       2.42 

CQiSncradeiMh ;  5^49           1.08 


No.  .1. 

i 

No.  4. 

No.  5. 

No.  6. 

Prr  c-.it. 

1 

'  Per  rc.it. 

Pf.r  ci'vt. 

Per  cent. 

•3.".  -A 

;        H.  07 

2.  i.3 

1H.S8 

i.r,o 

'        3.  HI 

i;;.2i 

39 

is.  Go 

.">.  iVi 

11.70 

4.85 

2.04 

3.G4 

4.  .-)0 

11.08 

I.;:) 

r.i.ii) 

!).00 

2-4. 95 

.-.  M 

1      10.47 

l«>.  ?!K 

13.  70 

n2. 01 

4^.0*5 

25.70 

L76 

4.3L 

14.  o8 

.43 

100. 

loo. 

100. 

100. 

2.4U 

'        J.  79 

i.r>o 

1.U3 

j      17. 09 

11.^8 

14.07 

STJGAB-BEETS. 

Dormg  tlie  year  1878  tliere  were  sent  out  from  the  Departnieiit  the 
following  varieties  of  sugar-heet  seed,  viz : 

Laiie^M  imx>roved,  from  Kockford,  111. 

White  red-top,  from  Vilinoiin  &  Co. 

TVldte  small-rooted,  from  Vilmorin  &  Co. 
^  Silesiai^  green-top,  from  Vilmorin  &  Co. 
*  Vilmonn's  imi)roved,  from  Yilmoiin  &  Co. 

A  drcular-lotter  was  sent  after  the  seveml  parcels  of  seed,  roquestiug 
replies  to  the  following  questions: 

ISL  Time  of  planthig. 

2d*  Dei>th  of  plowing. 

3d.  Quantity  of  seed  used  i>er  acre  or  fraction  thcrco£ 

4th.  Distance  of  rows  from  each  other. 

6th.  Distance  between  beets  in  the  row. 

6tli.  Time  of  haivesting. 

7th.  The  nature  of  the  soil  and  subsoil. 

8th.  What  kind  of  manure  was  applied  ? 

9tli.  Had  the  ground  been  previoiusly  well  manured? 

10th.  Aie  you  in  the  habit  of  raisii);L?  root  cro])s  every  year! 

11th.  Did  th^  drought  at  the  end  of  June  and  beginning  of  July  per- 
eeptibly  interfere  with  the  sugar-beets  ? 

l^th.  What  is  the  cost  of  raising  sugar-beets  f  State  cost  in  money 
Talue,  if  known,  or  your  oi)inion  of  cost,  as  comi)ared  with  other  root 
crops. 

13th.  Have  the  beets  suffered  from  frost;  anij,  if  so,  at  what  date! 

14th.  What  other  croi>s.  iTany,  srJiered  from  the  same  frost? 

15th.  Have  insects  infested  the  sugar-beet  croi>5  and,  if  so,  what  kind! 

16th.  What  other  peculiarities  did  you  observe  regarding  this  special 
crop! 

17th.  What  quantity  in  weight  of  beets  did  you  harvest  per  acre? 

An  invitation  was  also  extended  to  those  raishig  tlie  beets  to  send 
specimens  to  the  ilfpartment  for  analysis. 

In  reply  to  this  invitation  there  have  been  received  fjfty  seven  speci- 
mens of  beets,  the  analyses  of  which  are  given  hereafter. 

Of  the  lifty  st.*von  sending  beets  forty-nine  sent  replies  to  the  above 
ions  concerning  their  culture. 

I  to  the  above  list  of  <|uesti()ns  were  received  from  fouiteen, 
wiium  no  samples  of  beets  have  been  received  i'or  analysis. 
i<ht  of  those  sending  beets  for  analysis  have  as  yet  failed  to  reply 
1    stions. 

J  Its  of  the  analyses  weie  in  every  instance  forwarded  to  those 

I     I     beets,  and  these  results  are  tabulated  beloviP: 
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Anal 

[These  analyses  arc  arranged  ao* 


l 

CO 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 
33 
34 

35 

36 

37 

38 

39 

40 

41 

42 
43 

44 

45. 
46 

47 

48 
49 

50 
51 
52 

53 
54 
95 


Name  of  cxporimcntcr. 


ILILIIarris 

Aug.  Stevens 

S.F.Rittall 

F.D.Cm-tis 

J.  L.  Pa<;kf  r 

n.B.  Sheldon 

Mrs.  A.  (jr.  Smoot. 

F.J.  White 

Henry  WUd 


Township, 


Monument 
BhioHiU.. 
Dresden — 
Charlton.. 


Coming 


Covelo 
Mitchell's  Station 
South  Deerfleld  . . . 
Sarcoxio 


County. 


o 

o 
H 

(-1 

o 

s 


El  Paso 

Hancock . . . . 

Lincoln 

Saratoga 

Steuben 

Mendocino . . 

Culpeper 

Koctogham 
Jasper 


Character  of  soiL 


Colo. 
Mo., 
.do... 
N.Y. 
.  do. .  - 
Cal.. 
Va... 
N.H. 
Mo.. 


Bich  dark  loam. 
Sandy  loam.. w.. 

Clay  loam 

ilo 

Sandy  loam 

do 

Dark  red  loam. . 

Light  loam 

Black  loam 


Cha] 
of  81 


Clay 
..do. 
..do. 


Heai 
Hai^ 


F.  "W.  Smith.... 
W.D.Curtis... 

J.  B.  Mcehan 

D.  "W.  Kason . . . . 
"W.  H.  Hopkins. 


Bockland . . 
Carlton.  ... 
El  Paso.... 
Eppmg.... 
Providence. 


Knox 

Orleans  ...,. 

Pierce  

Kockingham 
Providence.. 


Me.. 
N.Y. 
Wis. 
N.H. 
R.L. 


Sandy  loam. 


Hard 


Clay  loam 

Sandy  clay  loam. 
Sandyloam 


Hard 
YoU( 


G.W.Bell 

Nathan  Jewett 

W.  A.  Mohler 

F.  W.  Greening 

J.  L.  Packer 

Mrs.  A.  G.  Smoot... 

Edw.  Daniel 

J.  L.  Packer 

G.  R,  Horsey 

Nathan  Jewett 

C.  B.  Hartman 

F.Raymond 

R.  I.  Soo.  D.  Indust 

Nathan  Jewett 

A.  W.  Shaffer 


Vin  eland 

New  London 

Hamburg 

Cadmus 

Coming 

Mitchell's  Station 


Coming 

Bath 

New  London 

Weaver's  Station. 

Sioux  Falls 

Providence 

New  London 

Raleigh 


Farm  and  GardcD  Club. 

Peter  Henderson 

do 


Bloomington 
New  York  . . 
....do 


D 


.do 

Landrcth  &,  Son. 

.do 

.do 

.do 

.do 

.do 


....do 

Philadelphia 

....do 

....do 

....do 

....do 

....do 


,...do 
do 

do 

do. 

— do. 

do. 

do 

do 

...do. 
...do. 
...do. 

...do. 

...do. 

— do- 


.do 
.do 

.do 

.do 
.do 

.do 

.do 
.do 

.do 
.do 
.do 

do 
-do 
■do 


Cumberland. 
New  London 
Shenandoah . 

Lincoln 

Steuben 

Culpeper 

Fairfax 

Steuben 

Sagadahoo  .. 
New  London 
Duke 


Providence.. 
New  London 
Wskke 


Oneida 

Now  York 
....do 


..-.do 

Philadelphia 

....do 

....do 

....do 

....^o 

....do 


.do 
.do 

.do 

.do 
.do 

.do 

.do 
.do 

do 
.do 
.do 

.do 

do 

.do 


N.J. 
Conn 
Va... 
Kans 
N.Y. 
Va... 
.  do.  - . 
N.Y. 
Me.. 
Conn 
Ohio. 
Dak. 
R.L. 
Conn 
N.C. 


Gravel  loam... 

do 

Light  gravel .  - 
Black  loam.... 
Sandyloam.... 
Dark  red  loam. 

Sandy 

Sandyloam.... 

do 

Gravel  loam... 
Sandyloam.... 

do 

....do 

Gravel  loam... 
Clay 


Grav 
..do  . 
Clay 
..do . 
..do  . 
Hea^ 
Clay 
..do  . 


GraT 
Sand 


YeUc 
Qrtn 


Idaho'  Gravel  loam. 

N.Y. 

.do  .. 


.do 

Pa. 

.do 

.do 

.do 

.do 

.do 

.do 
-do 

-do 

.do 
.do 


ClAJ 


.do. 

.do  . 
.do  . 

.do  . 
.do. 
.do. 

.do  . 

.do', 
do. 
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KJnd  of  eeotl  Bowu, 


liil 
silt 


,...aa " 


..  Tibnoilii'aLBpnited.. 


..  Sileidui  Grron-Top . . 


-  While SmoU-Kooted.. 
J. ...do 

■  Titiiuiiln'ilinpnjved— 


.  WMle  Qresn-Top 

.  IJio'BlniproTeifl 

■  'wuU'&Dali-BmMd" 

■  Lane's  Improved 

Sikalui  GiBCn-Top ... 
Luie'«IiDproyed 

..  61]eidanQra«n-lDp... 

..  improTed  White  8ui 


IMSugnr  SS. 

iBr'«Yel-,7fi 

obeMuuEcL 
d  HTrbltftO 


.  VUtparin'ii  Jipprortd  .. 

.  White  ImptoTedElee-  .. 

-  White  ImproTed  IcU'  > 
.  y^^ita  klealim  J 


.B7i7LHiio,ai3.i:;ea.7!)^  7. 

.    1.Z557.B3  B.(lfl3.10--  —  ' 

0  3.i»ea.33  8.0-2:3.110 


.   l.B9i3&G7 

.    .eB|u.G4 

S  8.Ulft21 


ILUS^  34  07.91 


ia7B.G1 
87  71.18 


.    LSDTLSO 
G2'aS.SD 


«.1B.7.S7^S 
4.M|3.n5a.« 
a.l2|3.TZ4S.S 


B.  42  3. 74' 

7.  Tsla.  08,71.  U 

I 

a  83:3. 7101.. 
s.RS3.e3!£0.eG 


B.  27 1.050  93.  OS  a 

B.  701.043  59.  M  2 
2.6SL043]8i.20  2 
11.34  1. 040  79.13  2 
B.  00  L  042  03. 64  ' 
Sl  OIL  044  02.04 
S.K!L03273.M  2 
B.  00  LOSS  70.  IT  1 
2.2ZL(ISSH.ZT  Z 
1.78 LOOS 74. 73  3 
aOSL0304i~    " 

1.14587. 

LTlLOask. 
LKIiLOZfl.. 

.S0:LO3O.. 

4.&51.0S0i70.]3  3 
4.S0'LO47|7Luj  31 
4.0JLO47 


.  71^101 


.  WhdWSileshmSQEar.. . 
-  While  aUeBlan  (fn;-  . 

.  White  BOciluOrcen-  . 


..  WwSiMb 


Whitii  MBKdebnre. . , 

.  Onwllinhnrc 

■*"-'■-  "JaeslMi  BngB 


»3.G3^58.T3   3 

>42.S9'e7.30  3. 
nZ.S2^S3.Tl  3, 

B4 3.03 OS. SO  3. 

_   _  _         52  3.0300.811  S 
M 70.45  4.523.6550.01   ' 


13|L035j7*. 
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Analysis  of  dugitr 


56 
67 

68 
69 
60 
61 
62 
63 

64 
65 
66 
67 
68 
60 
70 
71 


Kamo  of  experimenter. 


Township. 


D.  lifliidreth  &,  Son. 
do 


W.  :&r.  Brvant 

C.F.  Calef 

»T.  A.  Cnmp 

J.  Finseu 

Fur..  Gqt.,  and  For.  Club. . 
C.  Hap^ood 


rblladelphia 
....do 


Industry , 
i^aco 


labell,  Pago  •&■  Loyd 

R.  Parent 

11.  Prince 

G.  A.  Ilusseil 

O.  Wingato,  jr 

J  -6.  Movton 

E.H.Pray 

J.B.Mallett 


Hartland 

Guimison  . . . 
HotSpringa. 


Ripcti 

BhelbyrUio. 
Bamgur 


Avon 

Kebra^cBrCity 

Bristol 

Topsham 


Connty. 


PkiladelpMa 
do 


Franklin ... 

York 

Erie 

Somerset  — 
Ban  Pete  — 
RedBloff... 

Jefferson — 

Shelby 

Penobscot... 
Kennebec . . . 
lAvingston . . 

Otoe 

I/ineoln .  — 
Sagadahoc . . 


Pa. 
.do 


o 

■4.* 


Me., 
.do.. 
0!iLo. 
Mo.. 
Utah 
H.T. 

TV:Va 
Kv.. 
Irfo.. 
.  do. . . 
N.Y. 
Nebr 
Me., 
.do. . . 


Orar  el  loam 

Samlyloam Chiy 

3  Jlacic  lo;mi '  Sandy  clay 

Deep  loam iGraviid.... 

Sonuyloam 

Clay  and  eajidy 
loom. 

..-.do 

Limestone  loom . 

Clay  loam   

Clay  and  gravel. . 
Gravel  loam 


liim^eitcoo. 

Clny 

..do 


Grarcl 

ClAyand  grarvel. 


Clay 
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betit — Continned. 


^Stster 

1 

11 

KinduIaocdsowB. 

1 

11 

1 
1 

1 

1=. 

a 

}| 

1 

1 

1 

1 
1 

n 

i 

WtitBB      la 

„ 

Carter's  Priio   Kul* 

-1.M 

sF^^^^^ 

Ir.;: 

If 

... 



u 

'ii 

»3j 

odtai;.^:: 

■Sr 

eo 

ir«.::::::;::sii8bu, 

B»JJ»d.Ao.. 

L":; 

:.:.:!3i.""i :: 

... 



.... 

.— 

s 
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QuaWs  cf  sugar  tecto. 


1    ■ 

ft 

3 

a 

8 

1 

IS 

111 

a 

.5 
1 

1^ 

1 

£iiia  of  cuniiTe  Bp- 
pUcdlhiayear. 

!^.t 

LIO 

a.  SI 

H.30 
71.80 

S8.S3 
88-63 

82.79 

so.  01 

7,32 

W,3lf 
Miss 

1.J03 
J.05i 

1.33 

R4i 

SB.  35 

POOKEBTB. 

LEO 
1.B5 

flO.S4 
TLia 

50.34 
18.67 

T.27 

4.U 
2.9S 

4.30 
2. 33 

liTB 

04.27 
4S.B3 

74.73 

1. 036 
LOSfl 

No  report. 

2.30 

zca 

nii 

The  roots  in  the  above  list  which  come  up  to  the  requirement  for  a 
good  sugar-heet,  as  regards  the  amount  of  foreign  matter  which  accom- 
panies the  Sagarin  thejoice.  viz.,  not  more  than  20  percent,  of  the  total 
matter  in  solution,  are  the  following,  placed  in  the  order  of  their  com- 
parative value: 

Ko.  3,  which  contftins  83.93  pei  cent,  of  angarin  Eoluble  matter  of  llie  juice. 

No.  1,  wlitch  coataiuB  88.63  v>oi  cent,  of  Bugar  in  soluble  matter  of  tliejuico. 

No.  4,  which  cont^na  84.77  percent,  of  sngar  in  eolablematterof  the  juice. 

No.  5,  which  containa  83.30  pel  ceut.  of  sugar  infiolnblemalterof  the  juice. 

No.  U,  which  contains  82.79  per  ceut.  of  sugar  in  aolublemattcr  of  the  juice. 

Next  to  these  in  value  are /o«r  sx>ecimens,  which  contain  more  than  20 
per  cent  and  less  than  25  per  cent,  of  impurity  iu  the  soluble  matter  of 
the  juice,  viz: 


No.  7,  which  contains  79.G0  per  ce 
No.  10,  which  contains  78.38  per  c  .   ^ 

No.  2,  which  contains  78.37  per  cent,  of  sngar  i 
No.  8,  which  contains  77.91  per  cent,  of  sugar  ii 


the  soluble  mc 
n  the  Bohihle  m 
the  soluble  mi 
the  Boluble  ma 


T  of  the  juice, 
.or  of  the  juice. 
IT  of  the  juice, 
Tof  the  juice. 


The  poorest  five  specimens  are  Noa.  18,  29,  31,  27,  30,  and  compare 
with  the  best  five  aa  tbllows: 


No.  18,  which  contains  50.34  per  ceut.  of  sngai  ii 
No.  29,  which  contains  45.61  per  coat,  of  sugar  ii 
No.  31,  which  contains  43.63  per  cent,  of  sugar  ii 
No.  27,  which  containB  .TCf)!  i)er  cent,  of  sugar  i 
No.  30,  which  contains  28.67  per  cent,  of  augar  i 


the  solulile  matt«r  of  the  juice. 
the  aoluble  matter  of  tho  juice. 
the  Boluble  matter  of  the  juice. 
the  soluble  matter  of  the ,  nice, 
the  soluble  matter  of  the  juice. 


It  is  greatly  to  be  regretted  that  we  have  been  unable  to  secure  full 
returns  &om  those  who  sent  beets  lor  analysis,  since  the  cumulative  tes- 
timony thus  secured  from  sections  so  remote  would,  from  the  large  num- 
ber of  beets  analyzed,  have  given  us  substantial  data  for  conclusion  as 
to  several  points  of  very  great  practical  importance. 

The  foUowuig  conclusions,  however,  appear  obvious  from  the  above 
results: 

1.  The  best  five  samples  received  were  in  three  cases  manured  with 
stable  manure,  while  tiie  other  two  received  no  manure  or  fertilizer 

liatever. 
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2.  The  best  five,  as  will  be  seen,  grew  almost  entirely  below  the  sur- 
fece,  the  average  of  the  five  giving  89.35  per  cept.  below  ground,  as 
compared  with  the  poorest  five,  the  average  of  which  gave  73.16  per 
cent  below  ground. 

3.  The  smaller  roots  gave  better  results  than  the  larger,  since  the  first 
five  samples  averaged  1.32  pounds,  while  the  poorest  five  averaged  2.30 
pounds  each. 

PERUVIAN  SWEET  POTATOES. 

The  following  results  were  obtained  in  a  partial  examination  of  speci- 
mens of  sweet-potatoes  sent  from  the  valley  of  the  river  Chka^  Depart- 
ment of  Piura,  Peru,  by  S.  0.  Montjoy,  United  States  consul,  Lambaye- 
que.  Peru. 

From  the  letter  received  fiK)m  Mr.  Montjoy  it  appears  that  there  are 
three  well-known  varieties  of  "  Oarmotes  ^  or  sweet-potatoes. 

1.  Porto  Yiejo,  said  to  be  very  large,  very  sweet,  and  very  abundant. 

2.  Boca  Sagarto,  not  so  large,  but  very  much  sweeter,  and  of  better 
flavor. 

3.  Nina,  smaller^  excellent  flavor,  and  very  sweet. 

Upon  examination  of  the  specimens  received,  it  was  easy  to  distin- 
guish three  varieties,  as  follows:* 

A.  Skin,  dark  red;  flesh,  deep  pinlc. 

B.  Skin,  light  pink;  flesh,  yellowish  white. 
0.  Skin  and  flesh,  yellowish  white. 

The  average  weight  of  the  tubers  was  about  IJ  or  1 J  pounds. 
An  examination  of  the  juice  from  the  different  samples  gave  the  fol- 
lowing results : 


Eatixoatioii. 


fcedflo  gravity  juico 

rtr  cent,  jaico  exi>r('S8cd , 

Ber  OOTt.  Kugar  injnice 

Ptt  cent,  impurities  in  jnice 

Ber  eent.  sagar  in  Bolable  matter 


Jl. 

B. 

1.075 

1.068 

34.  CI 

37.12 

11.01 

9.44 

6.41 

5. 61 

63.20 

62.72 

c. 


1.070 
27.67 
11.01 
4.31 
71.80 


ANALYSIS  OF  YAM. 

An  analysis  of  the  yam  was  made  with  the  following  results : 

Per  cent- 

(Water 31.13 

Moe  expressed,  46  per  cent....<  Sugar ..«    5.53 

/  Othersolids 9.29 

I  Water 20.92 

Pa^,  54  per  ceut <  Sugar 3.75 

(  Other  solids 29.33 

100. 00 

The  expressed  juice  upon  standing  from  one  to  two  hours  deposited  a 
Ivge  amount  of  starch,  nearly  8  per  cent,  of  the  juice  by  volume. 

BEET-ROOT  SIETTP. 

A       cimen  of  beet-root  sirup  received  from  Mr.  B.  W.  Payne,  Com- 
r.,  gave  upon  analysis  the  following  results: 

Percent. 

-, 25.36 

49.00 

9.01 

16.63 

100.  M 
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SOBOHTBI  SniTJP. 

Several  samples  of  sirups  from  sorghum  Lave  been  sent  to  the  depart- 
ment for  examination  for  the  purpose  of  learning  why  they  failed  to 
crystallize.  In  every  case  it  has  been  found  that  through  some  defect 
in  the  preparation  of  these  sirups  the  sucrose  or  cane  sugar  had  suftcred 
inversion  to  a  veiy  great  extent,  and  thus  prevented  crystallization. 

One  sample  analyzed,  from  Mr.  Constantine  Merrelas,  Brookhaven, 
Miss.,  polarized  only  28.65^,  wliile  another,  from  Jacob  Latshaw,  Cedar- 
vUle,  111.,  polarized  only  29^. 

This  has  been  mainly  the  experience  of  the  past  quaiter  of  a  century 
with  sirups  from  sorghum  and  from  maize,  and  therefore  the  importance 
of  the  results  obtained  in  the  department  and  already  furnished  cannot 
be  too  highly  emphasized,  viz.,  that  in  not  a  single  experiment  was  there 
a  failure  in  securing  good  crystallization. 

MANNA  OB  FIR  SUGAR. 

A  specimen  of  so-called  fir  sugar  was  received  from  Joseph  Schanno, 
Yakima,  Washington  Territory,  through  the  Smithsonian  Instituti<m. 

Upon  examination  it  proves  to  be  a  very  excellent  specimen  of  manna. 

It  occurs  as  an  exudation  upon  the  branches  of  the  fir  trees,  ajid  is 
said  to  be  so  abundant  as  to  break  down  the  branches  with  its  weight, 
which  statement  is  perfectly  credible  after  seeing  the  specimens  sent  for 
examination  attached  to  the  branches  from  which  it  had  exuded. 

As  to  its  composition,  properties,  and  use,  reference  is  made  to  the 
United  States  Dispensatory. 


ANALYSES  OF  TWO  SIRUPS  RECEIVED  FROM  JACOB  LATSHAW,  CEDAE- 

VILLE,  ILL. 

One  of  these  sami)les  was  an  ordinary  dark-colored  sirup,  while  the 
other  was  of  a  light  color.    The  composition  is  given  below : 


Constituents. 


Water 

Ash,  soluble  in  water. . 
Ash,  insoluble  in  water 
Cane  sugar  (sucrose)... 
Starch  sugar  (glucose) . 

Inverted  sugar 

Not  determined . . .. 


100.00 


Dark  sirup. 

Light  simp. 

Per  cent 

Per  cent 

17.90 

2L34 

2.18 

.59 

.63 

.21 

20. 01 

None. 

None. 

77.41 

48.69 

None. 

1.59 

.45 

100.00 


The  above  analysis  shows  the  dark-colored  sample  to  have  been,  as  it 
purported  to  be,  an  ordinary  sorghum  sirup.  The  light-colored  sample 
was  not  derived  from  sugar  cane  nor  from  any  saccharine  producing 
plant,  but  was  probably  made  entirely  from  starch,  being  the  substance 
known  in  commerce  as  starch  sugar,  or  glucose. 

The  substitution  of  these  handsome  artificial  sirups  for  tnie  molassea 
or  sirup  is  much  more  common  than  has  been  supposed.  If  properly 
made  tliere  is  no  known  reason  why  their  use  sliould  be  deleterious,  but 


REPORT  OF  THE  CHEMIST.  119 

tiiey  liave  less  sweeteninj^  power  and  cost  less  tlian.tlie  genuine  sirnp, 
altiiougli  tlie  lat  ter  may  be,  as  in  the  present  case,  inferior  in  appearance. 

Like  artificial  bntter,  the  so-called  oleomargarine,  they  may  be  i)er- 
fectly  harmless  to  the  consumer,  bnt  common  honesty  demands  that  they 
be  sold  for  what  they  truly  are. 

The  amount  and  composition  of  the  ash  of  molasses  being  of  great  value 
in  enabling  one  to  determine  their  true  character,  they  are  given  below. 

Analysis  of  adJi  of  Uco  sirups  received  from  Jacob  Laisluitc,  CedxiirvilUf  III, 


CunstLtQeiits. 

• 

E 
•s 

P 

15 

Rmt  etuA.  t%f  fljili               .......        aa.                                                                    

2.81 

.80 

Per  cent,  of  ash   soluble  in  water  . . . 

-.      -_J_ -_. ............ 

2.18 
.63 

.59 

Fnrivmt.  nf  nnli    iriHolnblo  in  WJit^^r  .  -   -       --   -   - -   

.21 

The  amount  of  phosphoric  add  was  pretty  large  in  tlie  dark  sirup, 
vliile  in  the  light  sirup  there  was  none  present.  Tliis  difference,  as  also 
tbe  great  diflerence  in  the  total  ash,  is  very  marked.  The  dark  sirup 
nader  the  microscoi)e  showed  abimdant  crystals  of  cane  sugar,  and  upon 
standing  a  small  quantity  of  sugar  was  deposited,  whde  the  light  sirup 
beeame  in  a  shoit  time  semi -solid,  and  under  the  microscope  presemted 
no  ciystals  of  cane  sugar,  but  an  abundance  of  stelhited  crystals,  charac- 
teristic of  glucose. 

There  is,  therefore,  no  reason  to  doubt  but  that  this  light  sirup  was 
simply  a  saturate<l  solution  of  starch  sugar,  or  glucose. 

EXAMIXATIONS  FOE  TAI.^NIC  ACID — ^ANAI-YSIS  OF  CANAIGKE  UOOT. 

The  s£unj)lc  was  taken  from  roots  received  by  this  department,  in 
1868,  from  Northwestern  Texas.    The  roots  are  Iroiii  4  to  0  or  8  inches 
long  by  about  1  mch  in  diameter,  deeply  corrugated,  of  a  dark-brown 
ecdor  externally,  a  deep  I'ed-brown  color  internally,  and  of  a  iieculiar 
oAer  like  madder.    In  tine  powder  it  is  of  a  light  red  bro^vn  color. 
^  The  Ire.sh  roots  received  from  the  same  locality  were  smooth  in  out- 
line, and  much  resembled  sweet-potatoes  in  fonn,  but  were  dark -brown 
la  color.     In  transverse  section  they  were  of  a  bright  lemon-yellow 
,  which  rapidly  dianged  to  red -brown  by  exi>osure  to  the  air.    They 
►ter  YK^ry  rapidly,  becoming  shrivelled  like  the  roots  previously 
ved. 

the  freyh  and  the  dry  roots  have  a  very  astringent  taste.    In 

ire*>h  root,  containing  68.07  per  cent,  of  moisture,  the  tannin  equalled 

*  cent.,  or  2G.62  per  cent,  when  calculated  to  water-free  sub- 

air-drv'  roots,  containing  11.17  per  cent,  of  moisture,  contain  23.45 

it.  of  tannic  acid,  equivalent  to  2C.30  per  cent,  of  tannin  in  strictly 

From  the  close  agreement  in  the  tanmn  estimations  in  the 

ni  dry  roots  it  would  seem  as  if  the  tannin  was  not  affected  by 

jpmg. 

tannic  acid  is  of  the  variety  known  as  rheo-tannic  acid,  and  is 

with  that  existing  in  rhubarb.    In  many  respects  cafiaigre 

I  rhubarb)  and  the  following  analysia  had  been  made  with 
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a  view  to  determine,  if  possible,  the  value  of  canaigre  root  either  as  d 
taxming  material  or  as  a  medicinal  substance. 

The  following  are  the  percentages  extracted  by  solvents  fit)m  the  air- 
dry  root,  which  contained  11.17  per  cent,  of  moisture : 

Cold  water 41.48 

Alcohol,  98x>ercent 44.01 

Alcohol,  85  per  cent 48.19 

Petroleum  ether 90 

Chloroform 92 

Carbon  disolphide .96 

Ether  extracts  varying  amounts  according  to  the  time  it  is  allowed  to 
act.  It  will  be  observed  that  petroleum  ether,  chloroform,  and  carbon 
disulphide  extract  nearly  the  same  amounts.  The  extract  thus  ob- 
tained was  a  yellow,  soft-solid  substance,  freely  soluble  in  alcohol,  ether, 
benzole,  carbon  disulphide.  and  chloroform;  insoluble  in  water.  Its 
solutions  have  a  faintly  acid  reaction.  It  is  soluble,  in  greater  part,  in 
alkaline  hydrates,  with  a  beautiful  pink  to  carmine  color.  Its  faintly 
alkaline  ammoniacal  solution  precipitates  acetate  of  lead  pink,  and  re- 
duces potassium  permanganate  in  the  cold,  and  apparently  reduces  sil- 
ver nitrate.  This  substance  has  been  callea  yellow  resin  in  this  analysis, 
although  it  may  contain  traces  of  oil,  chrysophanic  acid,  and  emodin 
(Quar.  Jour.  Oh.  Soc.,  x,  300).  Alcohol  extracts  the  above  yellow  resin 
and  a  red-brown  substance  in  some  particulars  resembling  the  erythro- 
retin  of  Schlossberger  and  Dopping  (Ann.  Ch.  Pharm.  Ij  219). 

This  substance,  when  dried,  is  a  brittle,  red-brown  solid,  not  fusible 
on  the  water-bath,  soluble  in  alcohol  and  diluted  alcohol,  insoluble  in 
water,  and  nearly  insoluble  in  ether,  chloroform^  benzole,  petroleum 
ether,  carbon  disulphide.  With  alkaline  hydrates  it  dissolves  to  a  beau- 
tiful purplish-red  solution ;  excess  of  acid  re-precipitates  the  substance. 
Alcohol  also  extracts  the  rheo-tannic  acid  afready  mentioned,  together 
with  some  sugar  and  a  red  substance  soluble  in  water. 

Water  extracts  this  red  coloring  matter,  a  brownish  coloring  matter 
insoluble  in  alcohol,  ether,  etc.,  together  with  gum,  pectin,  and  sugar. 

Dilute  potassium  hydrate,  used  after  the  substance  had  been  titor- 
oughly  extracted  by  alcohol  and  water,  was  colored  dark  purplish  red. 
When  acidified  the  solution  precipitated  flocks  of  a  deep  red-brown  sub- 
stance, much  resembling  the  red  substance  extracted  by  alcohol,  but 
differing  from  it  in  being  insoluble  in  alcohol. 

In  all  these  particulars  this  substance  exactly  corresponds  with  apo- 
retinj  and,  accordingly,  it  has  been  so  designated  in  this  analysis. 

The  root  contained  considerable  starch ;  the  starch  grains  were  me- 
dium-sized, round  and  ovate.  The  starch  was  converted  into  glucose 
by  dilute  sulphuric  acid,  and  estimated  from  the  glucose  formed. 

Albuminoids  were  calculated  from  the  total  nitrogen,  by  combustion 
with  soda-lime. 

Cellulose  was  determined  in  the  residue  after  the  extraction  of  all  the 
above-named  substances. 

Moisture  was  determined  from  loss  of  weight  at  110^  to  120^  0. ;  ash, 
by  simple  combustion. 

The  figures  given  are  for  ash-free  substances,  and  direct  estimations 
were  made  in  every  case,  except  for  sugar  and  "  red  substance  soluble 
in  water."    Oxalic  and  maUc  acids  were  not  estimated. 
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Analysis  ofcanaigre. 

fimodinf Trace.' 

TeDow.  Tesin 93 

Bed sabstance,  soluble  in  alchol 10.48  SSolnble  in  alcohol. 

Bed  sabetanco,  soluble  in  water  >  10  44  I  1 

Sogar — 5 * J   I 

Bheo-taxmio  acid 23.45     [' 

Gum,  pectin,  brown  color 6.41     J 

Albuminoids • »      5.21 

Apoietin. 4.78 

8&rch : 18.00 

Cellnloee 4.52 

A«h 4.38 

Mdatoie 11.17 


Soluble  in  water. 


99.77 


Whetlier  tliis  root  is  valuable  either  for  taiming  purposes  or  for 
medicinal  use  must  be  determined  by  actual  experimentation.  Tlie  re- 
sult of  the  analysis  fails  to  show  the  presence  of  any  substances  that 
would  prove  injurious  to  leather^  and  the  large  proportion  of  tannic  acid 
is  eertsunly  a  favorable  indication.  In  many  particulars  this  root  re- 
sembles rhubarb,  and  it  seems  probable  that  it  may  be  used  to  advan- 
tage in  place  of  rhubarb,  where  a  more  astringent  medicine  is  indi- 
cated. 

The  rapid  change  of  the  fresh  root  from  yellow  to  brown  may  be  due 
to  the  change  of  yellow  resin  into  the  less  soluble  red-brown  substances. 

EXAMINATION  OF  DOCKS  FOB  TANNIN. 

An  examination  of  two  species  of  our  native  docks,  allied  to  the 
d^aigre,  was  also  made,  with  the  following  results : 

crispa: 

Tannin  in  fresh  root 2.47  per  cent. 

Tannin  in  dry  root 5.54  percent. 

;  obtusiloha : 

Tannin  in  fresh  root Traces. 

A  specimen  of  sumac  {Rhus  glabra)  was  received  from  Eobert 
Homing,  Onawa,  Iowa,  which  was  found  to  contain  as  follows : 

{Blius  glabra) : 

Tannin  in  fresh  leaves --.-. w.  15.50  per  cent. 

Tannin  in  dry  leaves 16.87  percent. 

An  examination  was  also  made  of  the  pods  of  the  Balsamocarpon 

f      ^lium  ("Algarrobo  or  Algarrobilla''),  a  plant  growing  in  Peru, 

^d  i)ods  of  which  are  said  to  contain  over  60  per  cent,  of  tannic 

,    Analysis  showed  a  somewhat  smaller  amount  than  that  men- 

l,  but  about  20  per  cent,  of  gum,  and  a  little  resin. 

3  substance  seems  well  adapted  for  the  manufacture  of  ink,  for 

1  purpose  it  is  said  to  be  extensively  used,  but  it  hardly  appears 

Me  that  it  should  add  very  greatly  to  the  commercial  supply  of 

THE  IMPORTANCE  OF  CABEFULLY  SELECTED  SEED. 

» is  no  one  perhaps  disposed  to  doubt  the  superiority  of  good 
lO  poor  or  even  ordinary  seed.     Indeed^  repeated  experiments 
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have  fully  demonstrated  the  superiority  of  fully  developed  and  well- 
maturcd  seed.  A  few  years  since  the  department  secured  from  England 
a  few  bushels  of  oats  (the  Excelsior),  which,  by  means  of  care^  win- 
nowing, had  reached  a  weight  of  51  pounds  to  the  bushel.  These  oats 
were  distributed  over  the  country,  and  numerous  reports  received 
showed  a  crop  which  weighed  40  pounds  and  upwards  to  the  bosheL 

Without  doubt,  by  continued  selection  of  the  heavier  seeds,  ttiis  re- 
markable weight  could  have  been  maintained,  if  not  still  more  increased, 
but  through  neglect  of  this  precaution,  these  oats,  which  promised  sudi 
results,  have  already  fallen  down  to  the  common  level,  and  weigh  firom 
28  to  32  pounds  to  the  bushel. 

It  is  well  known  that  all  seedsmen,  in  their  efforts  to  develop  any  new 
variety,  are  most  careful  in  this  matter  of  selection ;  and  since  there  is 
nothing  to  forbid  the  ordinary  farmer  from  pursuing  the  same  course 
and  attaining  equally  satisfactory  results,  the  conclusion  is  that  its  ex- 
treme importance  has  not  been  fully  appreciated  by  our  people. 

To  emphasize  this  iK)int,  a  series  of  exi>eriments  has  been  made  jrith 
different  seeds,  the  results  of  which  are  given  below.  The  seeds  taken 
for  this  purpose  were  such  a^^  from  their  size,  could  readily  be  picked 
over  one  by  one,  and  comprised  the  following : 

1.  Maize,  Stowell's  Evergreen,  sweet,  grown  in  Kew  England. 

2.  Maize,  Improved  Prolific,  white,  grown  in  Tennessee. 

3.  Maize,  Compton's  Early,  yeUow,  grown  in  Pennsylvania. 

4.  Pease,  Kentish  Invicta. 

5.  Pease,  Extra  Early. 

6.  Pease,  Sugar  Pease. 

7.  Beans,  Lima. 

8.  Beans,  Golden  Wax. 

9.  Beans,  Dwarf  German  Wax. 

These  seeds  were  taken  from  the  stores  in  the  department,  and  there 
is  no  doubt  that  the  percentage  of  vitaUty  was  almost,  if  not  quite,  100. 

One  quart  of  each  variety  was  taken,  and  by  careM  picking  was 
divided  into  thirds,  as  follows:  first  the  best  third  was  selected,  then 
the  poorest  half  of  the  remainder,  and  the  middle  third  remained. 

Upon  weighing  a  given  bulk  (one-quarter  litre)  of  the  best  and  ];>oorest 
thirds,  there  were  found  but  slight  differences  in  weight,  showing  that 
reJiUy  the  seed  was  all  good  and  fuU  weight.  The  ratio  of  best  to  poor- 
est tibirds  by  weight  was  as  foUows : 

Best         Poorest 
one-third,  one-third. 

Maize,  S to woirs  Evcrfrreen 100  to  96 

Maize,  Improved  Prolilic 100  to  101 

Maize,  Compton's  Early 100  to  98 

Pease,  Kentish  Invicta 100  to  97 

Pease,  Extra  Early 100  to  99 

Pease,  Sugar  Pease 100  to  100 

Beans,  Lima 100  to  103 

Beans,  Golden  Wax 100  to  95 

B«»n3,  Dwarf  German  Wax 100  to  98 

As  will  be  seen  from  the  above,  in  no  case  was  the  difference  very 
marked,  although  in  every  case  but  two  it  was  in  favor  of  the  best  thirds. 
These  exceptions  doubtless  arose  from  the  large  size  of  these  seeds, 
which  prevented  their  being  ck^ely  packed  in  so  small  a  vessel  as  that 
in  which  they  wesce  weighed  out. 
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,  50  grams  of  eacli  sample  were  weighed  out,  and  the  number  of 
resent  in  this  weight  counted  out,  when  the  ratio  of  the  weight 
Tidnal  seeds  was  ascertained  to  be  as  follows : 

Best         Poorest 
one-tbii'd.  ono-third. 

Jwell's  ETerpjrecn 100  to  G7 

roved  Prolilic 100  to^  C7 

^x^axipton's  Earlv 100  to  80 

Lentishlnvicta^ 100  to  70 

'"TtraEarly 100  to  77 

jar  Peaso 100  to  71 

uima 100  to  69 

Jolden  Wax , 100  to  74 

>warf  German  Wax 100  to  (J7 

verage 100  to  71.33 

have  here  a  difierence  of  from  25  to  49  per  cent.,  averaging  40  per 
3etween  the  weight  of  the  individual  seeds  in  the  best  and  poorest 

examination  of  several  other  sami)les  of  maize,  pease,  and  beans 
lows  the  difierence  above  observed  to  be  pretty  constant,  e.  g,y 
io  of  weight  between  an  equal  number  of  grains  from  the  first 
ird  thirds  of  nine  samples  of  maize  was  100  :  60 ;  in  six  samples 
SCL  100  :  69 ;  in  five  samples  of  beans,  100  :  64;  or  an  average  of 
3.V  =  57  per  cent,  difierence. 

m  we  consider  tliat  during  the  period  of  germination  and  the 
stages  of  its  growth,  until  in  fact  through  well-developed  foliage 
otlets  the  plant  is  able  to  appropriate  and  assimilate  food  from 
Qosphere  and  earth,  its  entire  supply  of  nutriment  is  derived  solely 
dat  stored  u])  in  the  seed,  the  importance  of  the  above  difference 
amount  of  that  supply  of  food  is  manifest, 
not  improbable  that  during  the  critical  period  in  the  life  of  the 
ant  there  may  result  a  feeble  struggle  for  existence,  upon  the  one 
iwarfed  in  its  full  development,  with  its  power  of  reproduction 
ed,  and  every  vital  function  in  marked  contrast  with  that  plant 

s  in  its  early  life  received  a  more  generous  supply  of  food. 
a      iher  con  ^idcratiou  remains,  of  equal  importance  with  this 
ve  diirerence  in  the  ibod  supi^ly,  viz.,  whether  there  exists  also 

»uve  dilloreiice ;  and  for  the  purpose  of  determining  this  point 
>ximute  and  ash  analyses  were  made  of  several  of  the  seeds 
ly  the  results  of  which  are  given  below : 
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Under  the  head  of  nitrogenous  or  albiomnoid  matters  in  the  above 
analyses  there  apx)eared  to  be  at  least  four  different  kinds,  viz : 

1.  In  Stowell's  Evergreen  Sweet  Com  part  of  the  albmnen  is  readily 
soluble  in  water,  giving  a  clear  solution,  which  is  coagulated  by  acids. 

2.  In  the  two  other  varieties  of  com  the  albumen  is  insoluble  in  water 
both  before  and  after  treatment  with  ether  and  alcohol. 

2.  The  three  8ami>les  of  com  contain  zein,  an  albuminoid,  insoluble 
in  water,  but  soluble  in  strong  alcohol. 

4.  Beans  and  pease  contain  a  small  amount  of  an  albuminoid,  soluble 
in  fl©  per  cent,  alcohol  and  in  water,  and  coagulated  by  acids. 
.  5.  Beans  and  pease  also  contain  about  25  per  cent,  of  legumin,  which 
is  soluble  in  water,  insoluble  in  alcohol,  and  coagulable  by  dilute  acids. 

The  composition  of  the  ash  in  the  above  is  as  follows,  excluding  car- 
bonic acid : 

Composition  of  ash  of  maize,  pease,  and  hearts. 


Haize. 

Pease. 

Beans. 

OoBttituentft. 

Stowell's  Ever- 
green. 

Improved  Pro- 
Uflo. 

Compton's  Ear- 
ly. 

Kentish  Invio- 
ta. 

Lima. 

Best 
third. 

Poorest 
third. 

Best 
third. 

Poorest 
third. 

Best 
third. 

Poorest 
third. 

Best 
third. 

Poorest 
third. 

Best 
third. 

Poorest 
third. 

Pweentsflh.. 

1.46 

1.46 

L06 

.94 

1.36 

1.27 

2.10 

2.40 

2.95 

2.70 

SO, 

.04 
42.81 

.55 
43.84 

.91 
47.39 

2.64 
44.74 

4.73 
49.52 

5.02 
50.90 

.79 
86.40 
3.32 
1.55 
1.78 
4.69 
49.77 
L70 

.83 
84.26 
3.42 
2.75 
3.21 
8.46 
44.11 
3.02 

1.04 

2L77 

1.67 

.86 

2.15 

0.62 

6L95 

.94 

.23 

P.V...              - 

23.20 

80?...::  :. ... 

.59 

a'..........     . 

.48 

2.25 

15.73 

3a  09 

.31 

2.46 

15.29 

87.55 

.91 

OiO 

1.65 

iao7 

8L88 

1.35 
16.05 
85.22 

3.08 
16.71 
25.96 

1.21 
16. 22 
26.55 

.70 

Mco...           . 

10.05 

xfo.. 

63  32 

£..:: 

1.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

In  addition  to  the  above,  partial  proximate  analyses  were  made  of  the 
^*her  samples  of  pease  and  beans,  with  the  following  results: 

ProxiTnate  analyses  of  pease  and  beans. 


Constitnents. 


""Urates 
aids.. 


Sugar  Pease. 


Best 
third. 


7.68 
61.20 
25.11 

2.91 


100.00 


Poorest 
third. 


Extra  Early 
Pease. 


Best 
tliird. 


5.97 
63.43 
27.30 

3.21 


8.24 
63.70 
24.94 

3.12 


Poorest 
third. 


8.45 

2t.C8 
3.33 


Golden  Wax 
Boans. 


Best 
third. 


7.23 
63. 42 
25.40 

3.89 


Poorest 
third. 


ao2 

61.08 

26.95 

3.95 


Dwarf  German 
Beans. 


Best 
third. 


a  57 
64.99 
24.06 

4.38 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


Poorest 
third. 


&00 
63.12 
24.50 

4.36 


100.00 


5v  reference  to  the  above  analyses,  and  those  which  have  before  been 

I  it  will  appear  that  there  are  no  greater  differences  than  would 

Y  arise  from  difference  in  the  samples  and  the  slight  errors  in 

[  established  that  during  the  period  of  development  the  proxi- 

position  of  the  seed  varies  very  widely ;  and  should  the  light 

n  tho  i)Oorest  thirds  of  the  seeds  analyzed  be  due  to  an  imper- 
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feet  (levelopment  of  these  seeds,  or  to  aa  arreet  of  their  growth  before 
coiiiplet«  maturity,  this  fact  ^oold  be  clearly  manifest  apou  comparison 
of  a  lai'ge  number  of  analyses,  since  by  such  comparison  the  slight  errors 
of  analysis  wowld  matnally  correct  each  other,  as  would  also  any  accidental 
diifereuces  in  compositiou;  while,  on  the  other  hand,  any  geueral  princi- 
ple tending  to  produce  a  difierence  in  composition  would  the  more  clearly 
appear. 

If  now,  for  purpose  of  comparison,  we  group  the  carbohydrates  of  the 
t43n  analyses  previously  given,  as  also  the  albuminoids,  we  may  then 
compare  residily  the  entire  eighteen  analyses. 

Keproscntiog,  then,  the  amount  of  each  proximate  constitaent  in  an 
individual  seed  from  the  best  third  by  100,  we  hare  the  following  resolta 
repreaeutiug  the  amounts  rcspectiv^y  of  each  constituent  in  the  indi- 
vidual seed  &om  the  poorest  thirds : 

FcrcenUigc  of  a 
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In  the  same  manner,  by  comparing  the  full  analyses  given  of  tbe  ashes 
of  the  first  ten  samplest  it  will  bo  found  that  while  certain  constituents 
of  the  ash  necessarily  vary  according  to  the  mode  of  preparing  the  same, 
those  two  constituents  which  are  most  important,  ^id  which  are  present 
in  greatest  quantity,  viz.,  potash  and  phosphoric  acid,  stand  in  the  same 
ratio  as  the  organic  proximate  constituents,  t.  e.,  the  amount  of  potash 
and  of  phosphoric  acid  present  in  a  single  seed  of  the  poorest  third  of 
either  of  these  ten  samples  analyzed  averages  exactly  71  percent,  of  tiie 
amount  present  in  a  seed  from  the  best  third. 

The  conclusion,  then,  from  these  results  is  that  the  young  plant  would 
receive  ft-om  the  better  seed  the  same  kind  of  Ibod  for  its  early  develop- 
ment  and  about  40  per  cent,  more  of  it  thau  from  the  poorer  seed. 

It  is  also  showutliat  the  entiie  amount  of  the  several  seeds  submitted 
to  analysis  were  mature  seeds,  as,  indeed,  to  the  eye  they  appeared  to 
bCj  differing  only  in  their  relative  size;  bat  it  is  highly  probable  that 
this  diflerence  alone  would  suffice  to  produce  the  most  marked  contrast 
between  the  plants  produced  from  the  better  and  poorer  seed. 

Along  with  these  analyses  above  recorded,  it  was  pi'oposed  to  conduct 
some  experiments  in  the  field,  and  to  this  end  seeds  from  each  of  the 
several  samples  analyzed  were  planted,  \vith  the  ^iew  of  determining 
tlieir  relative  crop-producing  value;  buijust  before  the  seed  began  to 
set  upon  the  vines  of  pease  and  beans  a  hca^y  raiu  droivned  out  and 
beat  doiTO  the  ]>lants  so  effectually  as  to  render  the  experiment  ^most 
worthless.  But  throughout  tlie  entii'c  period  while  the  plants  were  grow- 
ing, a  glance  would  ha^o  sufficed  to  distinguish  between  those  plants 
growing  fi-om  the  better  and  those  from  the  poorer  seed. 

It  is  proposed,  this  coming  season,  to  repeat  these  experiments  in  tiie 
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field,  and  these  seems  reason  to  believe  that  the  resnlts  attained  will 
folty  accord  with  those  rendered  probable  lh>m  the  results  of  analysis. 
It  is  obvioitsly  true,  and  has  been  proved  so  by  expeiiment,  that  even 
nttder-sized  seed  may,  in  lertile  groiind,  produce  wcU-dcToloped  plants; 
and,  indeed,  it  appears  to  have  been  demonstrated  that  "the  vigorous 
developTQent  of  plauts  depends  far  less  npou  the  size  and  weight  of  the 
aeed  than  upon  the  depth  to  which  it  is  covered  with  earth,  and  iiiM>n 
fbb  stores  of  nouxisluuent  which  it  tlnds  in  its  tirst  x'^riod  of  litb,"  bnt 
there  still  appears  to  remain,  as  an  open  question  of  verj'  great  practical 
importance,  the  comparative  value  of  fully  developed  and  imi>erfectly 
develtqied  seed,  under  tlie  ordinarj-  conditions  of  moisture,  fertility,  Kc. 

EXPEEIMESTS  IN  MANUFACTURE  OP  TEA. 

During  the  past  year  several  experiments  have  been  made  in  the 
hiboratory  of  the  department  in  the  preparation  of  tea  from  leaves  gi-own 
in  this  country, 

A  preliminary  experiment  was  made  with  leaves  growu  upon  the 
d^iortmont  grounds,  and  the  resulting  product  was  a  tea  which,  in  ap- 
pearance at  least,  left  nothing  more  to  be  desired,  it  resembling  the 
uhfHcest  varieties  of  black  tea. 

The  tea  was  prepared  fi-om  the  fresh  leaves  according  to  the  following 


L  The  freshly  picked  and  tender  leaves  were  first  placed  iu  a  common 
sieve,  which  was  placed  over  a  tin-pan  of  boiling  water,  and  were  aUowed 
to  remain  until  thoroughly  wilted. 

2.  The  wilted  leaves  were  then  wi-apiwjd  up  in  a  coarse  Unou  cloth, 
and  wrung  out  by  twisting  the  cloth. 

3.  The  leaves,  after  this  wringing,  were  then  placed  in  a  tinned  iron 
pan,  which  was  placed  over  a  Sre,  and  the  leaves  wore  briskly  stiiTcd 
about  and  rolled  between  the  hands  during  this  "  firing"  process  until 
tbor  became  brittle. 

Tbe  leaves,  subjected  to  the  above  process,  were  weighed  after  each 
operation,  and  the  loss  of  weight  during  the  successive  stops  in  the  pro- 
een  were  as  follows : 


1 

Ftr  etnl. 

Per  (Hit 

ll'f2 

m.w 

mo.  00 

inautitative  readts  obtained  from  the  first  experiment  with  the 

kves  are  identical  with  those  i-eported  in  those  eouiitriea  where 

Ty  flourishoB,  viz.,  one  pound  of  tea  Jrora  five  pounds  of  leaves. 

tiie  two  experiments  already  reported,  there  were  made  nine 

irom  leaves  received  from  Mr.  J.  W.  Pearce,  Fayetteville,  N.  C, 
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and  from  IVIiss  McFall,  High  Shoals,  S.  C,  during  the  month  of  May. 
These  lots  were  from  1  to  8  pounds  each.  In  each  of  these  samples  re- 
ceiTcd  the  leaves  were  quite  unsuitable  for  the  preparation  of  tea,  owing 
to  their  maturity,  as  will  be  evident  from  their  size,  which  was  from  2  to 
3  inches  in  length  by  one  inch  in  width.  Owing  to  this,  it  was  found 
quite  impossible  to  roll  the  leaves,  and  the  teas  made  from  them  were 
said  to  resemble  the  "flat-leaf  teas"  of  China  and  Japan,  called  by  the 
Chinese  Bonketis,  and  by  the  Japanese  Twankees,  said  to  be  used  by 
the  natives  of  these  countries,  but  never  exported. 

Owing  to  the  impossibility  of  manipulating  these  leaves,  on  account 
of  their  age  and  toughness,  several  modifications  were  made  in  the  pro- 
cess of  manufacture,  but  the  results  were  unsatisfactory,  showing  that 
it  is  important  that  the  leaves  be  plucked  while  they  are  still  young  and 
tender. 

OIL  FROM  TEA  SEED. 

A  small  quantity  of  oil  expressed  from  tea  seed  was  submitted  for 
examination. 

The  oil  possesses  a  light  yellow  color,  is  faintly  acid  in  reaction,  and 
has  a  slight  odor  from  the  admixture  of  a  trace  of  a  volatile  oiL 

Its  specific  gravity  at  28^  C.  was  .9078.  It  is  a  non-drying  oil  and 
well  adapted  for  lubricating  light  machinery,  but  with  too  little  body 
for  heavy  machinery. 

TEA-SEED  HULLS. 

The  use  of  a  decoction  of  tea-hulls  being  common  in  certain  localities 
as  a  remedy  in  cases  where  quinia  is  generally  employed,  led  to  an  ex- 
amination of  the  huUs  to  determine  the  presence  of  any  alkaloid,  but, 
with  the  exception  of  a  small  quantity  of  theine,  nothing  was  found  of 
therapeutic  value. 

EXAMINATION  OF  SOPHISTICATED  TEA. 

A  sample  of  so-called  tea  was  submitted  for  examination  by  the  fiealth 
Officer  of  the*  District  of  Columbia,  it  having  been  seized  under  the  sus- 
picion that,  from  the  low  price  at  which  it  was  offered  for  sale,  it  was 
not  a  genuine  tea.  In  appearance  it  closely  resembled  a  good  specimen 
of  gunpowder  tea.*  An  examination  and  analysis  fuUy  confirmed  the 
suspicions  concerning  its  character.  It  contained  nearly  twice  the  nor- 
mal amount  of  ash,  there  being  present  10.06  per  cent.  This  ash  was 
composed  largely  of  sand,  and  the  portion  soluble  in  acid  consisted 
chiefly  of  iron,  alumina,  and  lime. 

The  magnet  removed  numerous  small  grains  from  the  tea,  which 
appeared  to  be  bits  of  magnetic  iron.  Upon  passing  the  tea  over  a  fine 
sieve  there  was  removed  a  fine  powder  which,  under  the  microscopei 
showed  blue  grains,  which  proved  to  be  Prussian  blue. 

Upon  boiliug  the  tea  in  water  there  were  found  but  few  perfect  leaves, 
and  these  proved  to  be  other  than  leaves  of  the  tea-plant,  but  the  mass 
proved  to  be  a  collection  of  broken  stems  and  fragments  of  leaves. 

Only  a  trace  of  theine  was  present,  and  there  was  no  doubt  but  that 
the  so-called  tea  was  a  sophisticated  product,  intended  and  well  calon- 
lated  to  deceive  the  ordinary  purchaser. 

It  hardly  seems  probable  that  this  is  an  exceptional  case,  and  doubt- 
less  careful  search  would  resultinthedetectionof  many  similar  products 
sold  as  tea  in  the  market. 
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TEA  AND  COFFEE  SX7BSTITUTES. 

During  fhe  past  yeax  there  have  been  received  at  the  department 
•ev^ral  Bubstitutes  for  tea  or  coffee,  iu  more  or  less  general  use  in  the 
mv&nl  localities  whence  they  came.  None  of  these  possessed  any  chem- 
ksl  properties  or  botanical  relations  to  either  tea  or  coffee,  but  in  some 
oases  an  accidental  resemblance  could  be  seen,  which,  perhaps,  has 
chiefly  accounted  for  their  use  among  the  common  people. 

1.  First  among  these  may  be  mentioned  the  so-called  "  Poor  Man's 
Coffide,"  received  from  John  Jay  Lewis,  Fulton,  Ark.  This  consists  of 
the  seeds  of  the  Cassia  Occidentalis —  Wild  Senna — natural  order,  Legumi- 

II0S8B. 

These  seeds  contain  small  amounts  of  a  volatile  oil  and  of  a  fixed  oil; 
a  pnrplish-red  coloring  matter,  soluble  in  alcohol,  but  insoluble  in  ether, 
water,  and  acidulated  water  5  a  soluble  albuminoid ;  a  very  large  pro- 
jKxrtion  of  mucilaginous  matter;  a  trace  only  of  starch;  also  water,  ash, 
and  cellulose.    The  following  determinations  were  made : 

Percent. 

Water  atUOo  c 6.83 

Oils 4.00 

Sdlnble  albnminoid 7.06 

Oolariiij;  matter 4.25 

Adi : 4.04 

Ifiuttlage,  ccUnlose,  starch 73.82 

100. 00 

When  roasted  the  seeds  have  an  odor  resembling  somewhat  that  of 
roasted  coffee ;  and  this  odor  seems  to  be  due  to  partial  volatilization  of 
tttd  oil  and  charring  of  the  mucilaginous  matter.  These  seeds  are  fre- 
qnently  used  in  Grermany  to  adulterate  coffee.  (Am.  Jour.  Pharm.,  June, 
1879,  p.  303;  Pharm.  Ztschr.  f.  Eussl.,  March  13, 1879,  p.  116,  from  Chem. 
Zbg.) 

2.  "  J5i«A  Tea,'^  received  from  Alphonso  Taylor,  United  States  consular 
agent,  Port  Elizabeth,  South  Africa.  The  absence  of  flowers  or  frrdt  in 
fli6  sample  made  its  botanical  identiflcation  impossible.  The  leaves 
contain  about  five  per  cent,  of  resin,  a  volatile  oil  possessing  an  agree- 
aUe  fruity  odor,  considerable  tannin,  gum,  and  chlorophyll.  No  theine 
or  other  alkaloid  was  present.  The  taste  of  its  decoction  is  doubtless 
doe  to  the  tannin  and  volatile  oil  present. 

3.  ^^  Mountain  Tea,"  or,  as  it  is  locally  known,  ^^Bliis  Mountain  Tea^ 
received  from  I^athan  Dundoro,  Philadelphia,  Pa.  This  tea  is  said  to 
have  been  collects  and  used  for  very  many  years  by  the  common  peo- 
ple of  Berks  and  adjacent  counties  of  Pennsylvania.  It  is  the  Solidago 
0dora  or  Sweet-scented  (jolden  Eod.  Its  infusion  is  rather  different  from 
to%  but  is  quite  agreeable  in  taste  and  odor.  The  volatile  oil  present 
doubtless  gives  it  these  peculiar  properties.  A  full  account  of  this  plant 
ii  given  in  the  United  States  Dispensatory. 

4.  ^^  Native  Tea^^  received  from  Dr.  George  H.  Waddell,  Greenwood, 
O.^  is  Sida  stipulatay  'SbL  Ord.,  Malvacew.    Ko  theine  or  other  alka- 

18  present,  and  its  decoction  has  very  littie  resemblance  to  tea. 

"  Taupon^^  Ilex  cassinej  received  from  Robert  Chisholm,  Charles- 

8. 0.,  is  of  the  same  family  as  the  Paraguay  Tea,  Mate,  Ilex  Paror 
iSn  and  Uke  it  contains  a  littie  theine,  volatile  oil,  and  tannic 
i  nfnsion  is  a  very  good  substitute  for  tea.  An  analysis  may 
in  the  monthly  reports  of  this  department  for  1872. 

-V  OromweU^  Lithospermum  officinale^  Nat.  Ord.,  Borragi- 

xeoeivea  from  Governor  J.  B.  Wakefield,  Mmnesota.    This  plant 

4aB 
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gives  an  infusion  much  resembling  tea  both  in  odor  and  taste.  It  seems 
to  contain  no  alkaloid,  although  the  amount  for  examination  was  quite 
small.  The  odorous  principle  of  the  plant  is  extracted  by  ether,  and  is  a 
volatile  oil.  The  presence  of  a  small  quantity  of  tannic  add  gives  an 
astringent  taste  to  the  infusion  of  this  plant. 

7.  ^'Labrador  Tea j^^ Ledum  latifoUum,  received  from  James  W.  Taylor, 
United  State  Consul,  Winnipeg.  This  plant  contains  no  theine  or  other 
alkaloid,  nor  does  its  infusion  very  closely  resemble  tea. 

In  all  of  the  substitutes  for  tea  and  coffee  thus  fai*  examined,  the 
properties  that  most  commend  them  seem  to  be  due  to  the  volatile  oil 
and  tannin  invariably  present.  In  fact,  these  are  the  constituents  in 
tea  which  most  modify  its  taste  and  odor.  The  theine  present  in  good 
teas  seems  to  bear  little  relation  to  their  commercial  value  or  to  their 
acceptability  to  consumers. 

EXAMINATION  OF  LEAVES  OP  "  INK-BERRY ''  (ILEX  GLABRA),  RECEIY2D 
FROM  S.  W.   CARSON,  FORT  MEADE,  FLORIDA, 

Volatile  oil,  chlorophyll,  white  wax,  yellow  resin 7.6 

nicin  (the  bitter  principle) 36.09 

Tannic  acid 6.16 

Yellow  resin  (ilixanthin  ?) , 9.84 

Sugars 6.73 

Gmn  (and  Uicio  acidt) ^ 3.43 

Starch  and  isomers 6.9d 

Red  substance,  soluble  in  alkalies 2.60 

Cellulose • 7.97 

Albuminoid  matter •• 6.60 

Ash 5J.64 

Moisture 7.11 

99.60 

No  alkaloid  was  found. 

The  medicinal  value  of  these  leaves  i>robably  depends  very  largely 
upon  the  bitter  principle  (ilicin),  which  is  present  in  large  amount.  It  is 
vei-y  probable,  also,  that  the  proportions  both  of  ilicin  and  ilixanthin 
may  vary  greatly  with  the  time  of  the  year  when  the  leaves  are  gathered. 
The  leaves  of  Flex  aquafoUum^  a  closely  related  plant,  contain  in  August 
large  amounts  of  ilixanthin,  and  in  January  very  small  i^mounts. 

The  leaves  of  Ilex  aquafoUum  have  been  highly  praised  by  French 
practitioners  as  of  vaJuo  in  the  treatment  of  intermittent  fevers,  and  it 
seems  pi  obable  that  these  leaves  of  Ilex  glabra  may  have  similar  proper- 
ties; m  chemical  composition  they  are  very  similar. 

EXA]MIN^TION    OF  LEAVES    OF  TTJllNimA   APHRODISIACA  (VASBY  AND 

'^ARD). 

These  leaves  have  an  aromatic  odor,  resembling  turpentine,  a  pungent 
and  slightly  bitter  taste;  they  contain  no  distinct  starch  granules,  but 
there  is  a  small  amount  of  aiiiorphous  substance  which  is  colored  blue 
by  iodine.  The  proximate  constituents  determined  were:  a  soft,  resin, 
soluble  in  ether;  a  volatile  oil;  chlorophyll;  a  hard  brown  resm,  insolu- 
ble in  ether,  soluble  in  absolute  and  eighty  per  cent,  alcohol;  sugar  and 
red  coloring  matter;  a  pecuhar  tannic  aeid;  a  bitter  substance;  gum; 
starch  isomers;  albuminoids;  cellulose,  and  humus-like  substances  solu- 
ble in  aUialine  hydrates.  The  amount  of  gum  is  quite  large.  The  bitter 
substance  is  now  being  investigated.  The  albumen  was  determined 
from  total  nitrogen. 
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llbislnm,atlir>-12;VC 9.06 

ABh,by  conibiisTiun - 8.37 

Cbloropbyll,  soft  resin,  volati'o  uil 1 8.06 

Hud,  broTTn  ivmiu  6.39 

Sogav,  and  coloring  mat  ivr 6.42 

Tinnin 3.46 

Bitter  sabstauce w 7.08 

Gum 13.50 

Btoroh  iBoiuers 0.15 

Acid  extract 2.48 

Alkali  extract — bumiis-likc  KubstHnces 7.54 

Albuminoida 14.88 

CeUnloee 5.03 


98.42 


ANALYSIS  OP   PLOEIDA  MOSS,  TILLA^^)SIA  USNEOIDES. 


An  analysis  of  the  so-called  Florida  Moss  was  made  for  the  purpose 
of  learning  whether  in  it«  composition  it  bore  any  resemblance  to  the 
Beindeer  Moss,  Cladonia  rangiferina^  which  latter  is  in  Sweden  subjected 
to  fiennentation,  with  the  production  of  alcohol. 

An  analysis  of  the  Florida  Moss  gave  the  followhig  results  for  the 
diy  plant: 

Per  cent. 
Chloropbyll,  xantlim,  and  oil 3.6 

Wmx 8 

BMin,  out  nf  ether  extract 1.3 

Bcnn^  out  of  alcohol  extract 2.9 

Tmun-like  body  (acid) 6.9 

CNdii...... 5. 6 

ConvertiMo  (amylaceous)  celluloso 22. 1 

Himiic  bodies 8.5 

Albominoidii 3.9 

Crnde  liber 40.9 

2.1 

99.2 

The  chlorophyll,  xantbin,  and  oil  included  in  the  3.6  per  cent,  men- 

,  consist  of  the  green  coloring  matter  of  the  plant  mixed  with  a 

BT  proportion  of  a  yellow  coloring  matter  (xanthin),  which  is  noticed 

oroslmig  the  fresh  x)lant,  and  a  Uttle  oil. 

i     ler  wax  is  included  that  substance  extracted  by  warm  ether,  solu- 

«M  Lot  alcohol,  but  insoluble  in  cold  ether  and  alcohol. 

•J       resin  from  the  ether  extract  is  soluble  in  cold  ether  sparingly, 

y  in  cold  alcohol.    It  is  a  light  yellow  brown,  api)arently  somewhat 

lUinc  body.    It  is  veiy  freely  soluble  in  anunonia,  with  a  brilliant 

dsh-yedow  color,  and  is  precipitated  by  dilute  hydrochloric  acid. 

^s     ler  resin  is  found  in  the  alcohol  extract.    It  is  darker  in  color 

cue  former  resin ;  is  less  soluble  in  alcohol  and  ammonia.    It  gives 

strong  sulphuric  acid  a  deep  brown  coloration.    Both  resins  melt 

^  temperatures. 

Dortion  of  the  alcohol  extract  soluble  in  water  has  an  acid  reac- 

id  gives  nianj  of  the  reactions  characteristic  of  tannic  acid,  but 

pitates  are  much  more  soluble  than  those  of  tannin ;  that  with 

I     acetate  of  zinc  being  easily  soluble  in  water  containing  a  few 

ammonia.    Iron  salts  do  not  give  as  deep  a  coloration  as  with 

No  sugar  could  be  detected  in  the  plant.    Starch,  too,  is  absent, 

jnfesent  in  mere  traces. 
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The  aqueous  extract  contains  a  body  possessing  all  the  properties  of 
a  gum. 

The  cellulose  convertible  to  glucose  by  boiling  a  few  hours  with  2  per 
cent,  sulphuric  acid  seems  to  be  quite  constant.  In  two  experiments 
the  plant,  after  extraction  with  ether,  alcohol,  and  hot  water,  gave,  on 
boiling  2  houis  with  2  per  cent,  acid,  21  per  cent,  amylaceous  emu- 
lose;  on  boiling  4  hours  with  3  per  cent,  acid,  22.1  per  cent. 

The  humic  bodies  include  those  substances  soluble  in  ammonia  water 
which  are  so  little  understood. 

Albuminoids  were  determined,  as  usual,  with  soda  lime. 

The  residue,  after  extracting  the  plant  with  ether,  alcohol,  hot  water, 
dilute  acid,  and  ammonia  and  potash,  has  been  tabulated  as  crude  fiber, 
and  consists  of  cellulose,  with  a  small  amount  of  coloring  matter. 

The  ash  amounts  in  the  specimen  examined  to  only  2.1  per  cent,  of  the 
dry  substance,  while  Vaquelin  found  as  much  as  3  per  cent,  in  the  same 
plant  when  he  examined  it.  This  is  undoubtedly  owing  to  varied  condi- 
tions of  growth. 

As  a  commercial  substance  the  plant  seems  to  possess  no  greater 
value  than  its  present  use  as  a  fiber  in  cushions,  packing,  &c.  For  fer- 
mentation it  presents  few  desirable  qualities,  no  starch  being  detectable. 
The  amylaceous  cellulose  is  tiiie  only  available  substance,  and  this  is  not 
present  in  an  amount  large  enough  to  make  its  application  to  this  par- 
pose  profitable. 

ANALYSIS  OF  THE  REINDEER  MOSS,  CLADONIA  RANOIPERINA. 

An  analysis  of  a  specimen  of  this  lichen  gave  the  foUowiog  results : 

Peroent 

TeUow  coloring  matter  .••• .••.•• ..  .9 

Usnicacid ...••..  2.9 

Organic  acid,  insoluble  in  ether •.*•...  4.7 

Gum 1.0 

Humic  substances 1.1 

Albuminoids.... 3.6 

Crude  liber 5.6 

Ash .0 1.0 

Licbenin,  moss  starch  (by  diff.) 79.9 

100.0 

An  ether  extract  of  the  plant  contains  the  yellow  coloring  matter  and 
the  usnic  acid.  The  former  is  separated  &om  the  acid  by  its  greater 
solubility  in  cold  ether.  The  usnic  acid  which  separates  from  ether 
and  alcohol  in  fine  sulphur-yellow  crystals  ipelts  at  200°  C,  and  tbua 
corresponds  with  that  of  most  observers,  not,  however,  with  the  add  ex- 
tracted by  Stenhouse  from  this  plant,  and  called  by  him  p  usnic  add, 
or  cladonic  acid,  and  which  melted  at  175o.  It  seems  from  the  various  ob- 
servations that  have  beenmade^  that  the  composition  of  the  acidpreseat 
is  very  variable  at  dilierent  penods  of  the  plant's  growth,  at  times  bemg 
entirely  absent,  as  found  by  Stenhouse  (Liebig's  Annalen  165B  55S). 

The  specimen  under  examination  was  collected  in  Sweden  in  1806, 
and  is  consequently  pretty  old,  but  in  the  form  in  which  it  is  applied  in 
that  country  to  fermentation  for  the  production  of  spirit  from  the  large 
amount  of  licheniQ  ^moss  starch)  which  it  contains. 

Alter  the  extraction  with  ether,  80  per  cent,  alcohol  takes  out  with 
some  difiiculty  about  4.7  per  cent,  of  a  mixture  of  organic  adds,  sepa- 
rable approximately  by  their  varying  solubilities  in  alcohol  and  petro- 
leum naphtha.  They  were  not  more  minutely  investigated.  Water  ex- 
tracts a  small  amount  of  gummy  matter,  and  after  extraction  of  Uoheniii 


REPORT  OP  THE- CHEMIST.  133 

Trith  strong  Lydrocliloric  acid  and  digestion  with  2  per  cent.  Bulphnrio 
add  at  a  boilmg  temperature  for  a  few  hours,  ammonia  remores  a  little 
Iramns-IJ&e  substance.  The  crude  fiber  still  remains  dark  and  con- 
tandnated  with  some  substance  which  has  been  blackened  by  the  action 
of  the  hydrochloric  acid.  Lichenin  seems  to  form  the  largest  part  of 
tibe  plant.    It  is  easily  converted  to  a  sugar  by  boiling  with  acids. 

A  oombnstion  with  soda  lime  shows  the  presence  of  albuminoids  to 
the  extent  of  3.G  per  cent,  of  dry  substance. 

BXAMmATION  OP  "  BONESET,'^  (EUPATORIUM  PEEFOLIATUM.) 

Boneset  has  long  had  the  reputation  in  domestic  medicine  of  being 
a  good  tonic,  especially  valuable  in  the  spring.  Physicians  also  have 
attiibnted  to  it  virtue  as  a  diaphoretic^  expectorant,  emetic,  and  anti- 
intennittent.  Whether  all  claimed  for  it  is  true  must  be  settled  by  the 
pb^dan.  but  the  present  chemical  examination  has  been  undertaken 
irith  tiie  hope  of  throwing  some  light  upon  the  proximate  principles  to 
wMch  are  due  the  medicinal  effects  of  the  herb.  Partial  analyses  have 
been  made  by  W.  Peterson  (Amer.  Jour.  Pharm.,  1851,  XYII,  p.  206), 
and  H.  H.  Bickley  (Amer.  Jour.  Pharm.,  1854,  XX,  p.  495). 

Probably  the  bitter  principle  is  the  only  one  of  medicinal  importance. 
It  is  a  broXoi,  uncrystallizable  substance,  soluble  in  water  and  alcohol^ 
not  flolnble  in  ether.    It  was  impossible  to  purify  this  substance  well. 

Upon  evaporation  of  an  alcohohc  extract  of  the  drug,  a  few  white 
prismatic  crystals  were  deposited;  these  crystals  were  difficultly  soluble 
m  hot  alcohol,  and  insoluble  in  ether^  water,  dilute  aeids,  and  dilute 
alkalies.  They  seem,  therefore,  to  be  neither  acid  nor  alkaloid,  but  rather 
of  an  indifferent  character. 

The  drug  seems  to  have  very  little  volatile  oil,  although  its  odor  may 
be  accounted  for  by  the  small  amount  present.  Starch  is  not  abundant. 
The  tannic  acid  found  gave  the  usual  reactions,  except  that  it  failed  to 
precipitate  tartar  emetic  from  its  aqueous  solution.  The  albuminoids 
were  calculated  from  total  nitrogen  multiplied  by  6.25.  It  is  impossible 
to  say  whether  sugar  was  present  in  the  substance,  as  the  bitter  princi- 
ple would  probably  give  similar  reactions. 

The  following  analysis  is  regarded  as  an  approximation  only,  but  care 
has  been  taken  to  eliminate  all  preventable  errors : 

Analysis, 

Percent. 

» 9.17 

- 7.51 

inoidB 13.30 

ftnd  chlorophyll 15. 15 

«iit  dystaliine  substance 2.87 

»v  acid...... 5.04 

Axtractiye 18.84 

I  color 7.23 

m^iomeTB • .....••  12.47 

ft 9.32 

stances .........•.••..........•.••...•.•..•  traces. 

7  VAX...... ........................ ...••....••••..•.. .....•.•...•••••  traces. 

100.90 
ESTIMATION  OP  SAPONIN. 

enninations  of  Saponin  have  been  made  in  two  materials,  viz., 
A  bark  {Quillaya  Sapanaria)  and  Lignumvitod  root  bark  {GhMia- 
'ie)y  with  the  following  result : 

, • • 16.75  per  cent.  Saponin. 

soot  hark ..— 21.15;per  cent.  Sapomixu 
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Messrs.  McKesson  &  Eobbins,  of  Kew  York,  Lave,  however,  tested 
tlieae  two  materials  practically,  and  conclude  that  for  detergent  pur- 
poses the  Quillaye  bark  is  worth  three  or  four  times  as  nmch  as  the 
LignumvitiB  bark. 

Tliis  practical  result  is  due,  doubtless,  in  ^eat  part,  to  the  great  diffi- 
culty in  extracting  the  Saponin  from  the  LigimmvitaBbark,as  in  analysis 
it  was  fonnd  practically  impossible  to  remove  it  completely,  and  the  above 
results  are  therefore  only  ai^proximate. 

The  i)ercentages  above  given  of  Saponin  are  the  averages  firom  a  large 
number  of  determinations,  which  in  the  case  of  the  Quillaye  were  of  very 
close  agreement. 

"  LOCO,''  OR  POISON  WEED. 

The  following  letter,  accompanying  a  small  parcel  of  the  weed,  was 
received,  and  the  roots  and  leaves  were  submitted  to  an  examination 
for  the  vegetable  alkaloids,  as  the  symptoms  described  resemble  closely 
the  effect  of  certain  of  these  vegetable  poisons,  but  none  were  found. 

The  plant  is  the  Ojryiropis  Lamhertij  one  of  the  LeguminosWj  and 
reference  has  been  made  to  it  in  a  pre\'ious  report  (1874,  p.  160). 

A  further  examination  will  be  made  of  the  plant,  and  any  facts  con- 
cerning it  are  desired  by  the  department. 

An  examination  of  tins  weed  by  Miss  Catherine  M.  Watson,  of  Ann  Ar- 
bor, Mich.,  is  reported  in  the  American  Journal  of  Pharmacy,  December, 
1878.  The  i)lant  was  obtained  from  Eosita,  Colorado,  and  she  reports 
the  presence  in  small  quantity  of  an  alkaloid  and  a  resin.  Hie  dried 
root  was  taken  by  way  of  experiment  in  four  forty-graui  dose^  within 
one  and  a  half  horn's,  with  no  other  x)crceptible  effect  than  a  slight 
smarting  of  the  eyelids  and  slight  colic  pains.  One  and  a  half  ounce  of 
the  fluid  extract  was  given  to  a  kitten  two  monlhs  old  with  no  i>ercep1r 
ible  effect. 

BUMBIO  ACID. 

A  specimen  of  so-called  bombio  acid,  being  a  secretion  of  the  silk- 
worm, was  submitted  for  examination  by  the  entomologist  of  the  depart- 
ment. 

This  liquid  was  neutral  to  test  paper.  With  alcohol  a  floccnlent  mass 
resembhng  mucilage  was  precipitated.  Thci  alcoholic  liltrate  was  also 
neutral,  and  upon  evaporation  left  a  sliglit  residue,  nearly  colorless^ 
which  under  the  microscope  appeared  lilvc  a  few  oil  globules  and  a  little 


wax. 

From  these  reactions  tbe  so-called  bombic  acid  ai)ii 
thetical  substance. 

COVERING  OF  EGGS  OF  INSECTS. 


hypo- 


At  the  request  of  the  entomologist,  analysis  was  made  of  the  white 
covcT'ing  of  the  eggs  of  the  Corydalus  coniutiis  Linn.,  found  upon  oak 
leaves. 

The  pow(lero<l  sul)st^uco  was  iToated  ^sith  a  mixture  of  alcohol  and 
ether,  and  11.14  ])ercont.  of  a  white  pmor])hous  substance  was  extracted, 
insoluMc  ill  water,  partially  soluble  in  alcohol,  and  freely  soluble  in 
ether.  In  tlieso  rcspe(;ts  and  in  its  physical  i>roii(Tties  it  closely  re- 
sembled wax. 

The  ainonut  of  albuminoids  calculated  from  total  nitrogen  was  28.60 
per  cent.  The  amount  of  ash  was  1.83  ])er  cent.  The  quantity  of  the 
substance  submitted  for  analysis  was  too  small  to  permit  further  deter- 
minations. 
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BAKING-POWDERS. 

A  sample  of  bakiii*?-i>ow(lera  hjus  been  Bubmitted  for  analysis,  the 
composition  of  which  is  as  follows :  3  parts  starch  5  1  part  bicarbonate  of 
sada;  1  part  alum. 

The  presence  of  alum  in  the  so-called  bJiking-powders  of  the  market 
is  almost  invaiiable,  and  its  use  for  this  purpose  has  been  almost  uni- 
versally condemned  by  those  of  the  medical  profession  who  have  pro- 
noanced  an  opinion. 

ARSENICAL  PAPER. 

A  specimen  of  wall-paper  was  examined  for  arsenic,  and  was  found  to 
be  one  of  the  most  poisonous  papers  of  tliis  class. 

It  certainly  should  be  a  matter  subject  to  the  careful  supervision  of 
our  boards  of  health  to  prevent  the  sale  of  such  pajiers,  since  repeated 
cases  of  arsenical  poisoning  have  been  produced  by  the  use  of  them. 
The  amount  of  arsciiious  acid  present  in  a  square  foot  of  this  paper  was 
bxmd  to  be  4.73  grains. 

EXAMINATION  OF  A3IEKICAN  AND   FOEEiaN  BUTTERS  AND  OLEOMAR- 
GARINE. 

The  examination  of  the  American  and  foreign  butters  was  made  with 
a  view  of  discovering  if  American  butter  cx)uld  not  be  shipped  to  South 
America  and  arrive  there  in  as  good  condition  as  foreign-made  butters. 

The  butters  analyzed  included  tlie  following,  viz:  One  specimen  each 
of  Danish,  Swiss,  and  French  butter,  received  from  J.  B.  Tliomi)son,  of  54 
Broad  street.  New  York  City ;  one  specimen  each  of  Iowa  bntter  of  sec- 
ond quality,  New  York  dahy  butter,  and  oleomrrgariue  bought  in 
Washington  markets.  To  th^se  are  added  the  analyses  of  two  speci- 
mens of  oleomargarine  received  from  House  Committee  for  District  of 
Colombia. 


Va 

• 

FaU. 

Casein. 

Salt. 

1 
Sugar.  1  Water. 

TotaL 

DnniAh -^ 

is|xciwi 

90.94 
87.73 
K7.36 

8G.oe 

83.92 
84.92 
84.72 
86.28 

1 

1.46  ; 

1.91  ' 
.8fi  ' 

1.82 

2.23 

1.19 
.G9  1 
.59  i 

2.75 

4.74 
2. 7G 
4.10 
G.  (J,-) 
G.  21 
5.03 

1 
.  52         4. 17 

.  Go      G.  ar. 

.18  1       G.80 

.13          9.0.5 

1.K2         7.G6 

.GO  '       5.  &l 

^.X\         7.19 

1. 2G         G.  Ho 

99.84 
99.14" 

Fn^ch   ....................................... 

99.94 

To wa    .....................................  ... 

99.85 

New  Y«>rk 

99.73 

Oteonumjrariiio. ................................ 

99.25 

OlfHjsnQJT**  irino  ................................ 

100. 14 

01wnnnrimriri6.  .r.-.....-.«r-rr--T«..-«TT..T,.^-r 

100.03 

In  animal  fats  the  fatty  acids  insoluble  in  water  form  from  93.5  to  96 
per  cent.,  while  in  true  butter  the  insoluble  fatty  acids  average  from  85.5 
to  ST..")  jKT  <:cnl.  of  the  butter  fat,  and  never  exceed  SOA)  per  cent.  Kence, 
snice  ill  the  si!mi)lo  of  oleomargarine  Xo.  6  the  fatty  acids  equal  95.96 
per  c^nt.  of  the  fats,  it  will  be  seen  that  this  sani])]e  of  oleoTnargarine 
wns  niad<»  from  animal  fats  to  which  had  been  added  a  little  milk  in  the 
process  of  manufacture. 

■  In  washing  a  true  butter  with  water  the  water  b^Hiomes  milky,  and 

portion  of  these  washings  under  the  microscope  shows  a  vast  number  of 

fflobules  present  in  the  buttermilk  contained  in  the  butt<»r.    The 

mens  of  oleomai'garineNos.  7  and  8,  on  the  contrary,  give  a  nearl\  clear 

iT  b.v  washing,  and  this  water  is  almost  entirely  destitute  of  fat  glob- 

spt  that,  siiico  milk  is  used  in  their  manufacture  to  a  limited 
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extent,  there  was  found  a  comparatively  small  number  of  fat  globules  in 
the  washings  of  these  specimens  of  oleomargarine. 

The  sugar  present  in  analyses  Nos.  5, 7,  and  8  indicates  beyond  doubt 
the  addition  of  this  substance  to  the  butter  and  the  samples  of  oleomar- 
garine. The  small  quantity  in  the  other  samples  may  be  due  to  the 
products  of  decomposition  in  the  butter  analyzed,  which  products  de- 
ported themselves  in  a  manner  similar  to  sugar  in  their  effects  upon  the 
reagents  used  in  the  analysis. 

These  analyses  show  the  American  butters  to  be  fully  as  good  as  the 
foreign  butters,  and,  in  fact,  the  specimens  of  French,  Danish,  and  Swiss 
butters  were  in  such  condition  of  rancidity  when  received  that  they 
would  hardly  count  as  third-rate  butters  in  our  markets. 

There  appears  to  be  no  reason  to  doubt  that  good  American  butters 
could  compete  favorably  in  the  South  American  market  with  either  of 
those  examined. 

ANALYSIS  OF  CORN-COBS. 

A  sample  of  corn-cob  meal  received  from  Henry  C.  Hallowell,  Sandy 
Spring,  Md.,  gave,  upon  analysis,  the  following  results: 

Percflntk 

Water 14.42 

on 72 

Sugar 2.62 

Zem 2.33 

Gum 1.07 

CeUnlose  (soluble)  and  starch..... 41.62 

CeUulose 36.10 

Ash ^ 1. 12 

100.00 

• 

As  will  be  seen  from  the  above  analysis,  there  are  present  several 
constituents  in  appreciable  quantity  of  acknowledged  nutritive  value. 
while  under  the  head  of  soluble  cellulose  and  starch,  constituting  4L62 
per  cent.,  we  have  a  substance  which,  in  all  probability,  may  undergo 
digestion  and  assimilation,  but  concerning  the  real  function  of  which 
little  at  present  is  known,  and  repeated  and  carefcd  food  experimentB 
with  the  live  animal  are  needed. 

It  is,  however,  of  importance  to  add  that  a  large  percentage  of  our 
.  best  grasses  consists  of  this  same  form  of  cellulose,  which  is  not  starch 
nor  common  cellulose,  but  a  substance  readily  dissolved  by  weak  add 
solutions.  There  is  but  a  small  quantity  of  starch  present,  as  is  also 
true  of  our  common  grasses.  The  question  as  to  the  real  food  value  of 
corn-cob  meal  is  one  frequently  under  discussion,  and  it  is  greatly  to  be 
desired  that  experiments  be  made  and  the  results  recorded. 

From  the  above  analysis  it  appears  to  be  established  that  corn-cob 
meal,  instead  of  being  a  worthless  addition  to  commeal,  does  possess  a 
positive  nutritive  value  of  its  own,  and  it  may  be  that  tms  value  is  very 
much  greater  than  is  commonly  supposed. 

ANALYSIS  OP  BREWERS'  GRAINS. 

A  sample  of  brewers'  grains  received  from  Francis  J.  Geis,  Dobbs 
Ferry,  New  York,  was  submitted  to  analysis  with  the  following  results: 

For  purpose  of  comparison  an  analysis  of  brewers'  grains  published  in 
the  tables  of  Professors  Wolff  and  Knop  is  also  given,  calculated  to 
the  same  percentage  of  water  found  in  the  sample  analyzed  from  lb*. 
Geis,  from  which  it  will  be  seen  that  the  composition  is  a  pretty  con- 
stant one. 
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EXAMIHATION  OF  OALIFOENIA  TOBACCO. 

A  sample  of  tobacco  was  receivedfrom  J.  O.Davi8,Loa  Angeles,  Cal., 
fbr  exajnination.  The  analysis  was  limited  to  the  determination  of  the 
alkf^oid  nicotine. 

The  air-dried  sample  contained  4.04  per  cent,  of  nicotine,  an  amonnt 
aibont  midway  between  the  weak  tobaccos  of  Havana  and  the  etronger 
ones  of  Virginia  and  Kentacky. 

The  specimen  analyzed  possessed  good  color  and  good  smoking  qnal- 
itieB,  and  was  apparently  a  superior  tobacco  in  aJl  respects. 

PLEtrEO-PMEtnUONIA.— ANALYSIS  OP  MTT.K  OP  COW. 

A  microscopical  and  chemical  examination  of  the  milk  of  a  cow  snffer- 
Aom  pleoro-pneomonia  was  made  with  the  following  results :  The  cow 
■was  a  grade  short-hom,  owned  by  Thomas  OarroU,  of  Alexandria,  Va. 

Tinder  the  microscope  a  sample  of  the  milk  allowed  an  apparent  defl- 
Ctoncy  in  fct  globules,  and  the  globules,  insteml  of  being  miiformly  dia- 
tailnited  through  the  liquid,  appeared  gathered  into  large  groups,  with 
qioces  between  comparatively  free  from  globules. 

There  was  nothing,  however,  of  a  clotted  appearance  in  the  milk 
(althoagh  a  sample  of  the  cream  under  the  microscope  afterwards  did 
nesent  this  clottetl  appearance),  but  there  was  in  the  milk  a  very  marked 
difflbtence  la  the  distiibution  of  the  fat  globules. 

IHie  specific  gravity  of  the  milk  at  15°  centigrade  (59°  F.)  was  1.033. 

!Die  composition  of  the  milk  was  as  follows: 

Watai 86.42 

n« 2.28 

■•HdBnotfat 11.30 

100.00 

A  detailed  analysis  gave  the  following  results : 

Percent 

a> ■. 8e.42 

2.28 

4.60 

n 1.23 

difference) ....,,... 4,63 

jto  .213,  insoluble  .636) 84 

100.00 
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There  are  several  abnormal  points  to  be  observed  in  the  above  am 
sis,  viz. : 

1 .  The  lar^e  amount  of  albumen  which  is  never  present  in  so  largo  qn 
tity  in  normal  raillc,  except  shortly  after  the  birth  of  the  calf,  at  wh 
time  the  milk  is  generally  regarded  as  unfit  for  use. 

2.  The  low  amount  of  fat,  which  is  fully  one  per  cent  below  the  averr 

3.  The  relatively  small  quantity  of  wat^r  and  large  quantity  of 
other  constituents  of  the  milk. 

The  results  of  the  analysis  fully  confirmed  the  predictions  of  I 
fessor  Law  in  his  pathology  of  the  disease,  upon  the  advice  of  whom 
examination  was  made. 

MINERAL-WATER  ANALYSIS. 

• 

There  have  been  made  during  the  past  year  ten  comijlete  analysci 
well  and  spring  waters,  but  as  the  results  were  of  local  interest  t 
are  not  hjere  given.  In  one  case,  however,  there  was  evidence  of  ( 
tamination  through  either  stable,  privy,  or  cesspool,  and  in  two  ot 
cases  there  was  present  so  large  an  amount  of  organic  matter  in  a  stat 
decomposition  as  to  render  these  waters  totally  unfit  for  use.  In  i 
another  case,  the  presence  of  over  100  grains  of  mineral  matter  to 
gallon  gave  the  water  properties  which  warranted  the  local  repatat 
tiie  spring  possessed  for  its  medicinal  virtue. 

SOIL  ANALYSES, 

Twelve  soils  have  been  analyzed,  but  the  results  obtained  have  li 
general  value.  It  would,  perhaps,  be  advisable  that  systematic  w 
be  done  in  this  direction,  by  selecting  for  analysis  soils  fix)m  differ 
points  along  the  lines  of  oiu'  western  railroads,  and  thus  obtaining 
suits  which  might  indicate,  approximately  at  least,  the  comparative  vfi 
of  these  lands ;  but  for  such  an  extended  work,  no  matter  how  desira 
there  is  at  present  no  sufficient  force  provided,  and  no  room  for  carry 
on  a  work  of  such  extent  and  of  such  possible  and  probable  value. 

Analyses  of  three  specimens  of  soil  from  the  Red  River  of  the  Nc 
gave  the  following  results : 

A.  Surface  soil. 

13.  Subsoil. 

O.  A  surface  soil  at  times  absent,  but  when  present  indicating  a  gi 
soil  for  wheat. 
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Duplicate  determinations  of  P2  O5  gave  for  A  .104  per  cent,  B,  .086 
per  cent. 

Duplicate  determinations  of  SOu  and  CaO  in  sample  C  gave  14.99 
per  cent.  SO3,  and  1 7.52  per  cent.  Ca  O. 

The  al>ove  analysis  shows  in  tliis  soil  C  nearly  oneHiird  its  weight  of 
gspmm  (31.00  per  cent.  Ca  SO4,  2 II2O),  and  15.4  per  cent,  of  carl>onate 
of  lime. 

The  analysis  was  cwiducted  as  follows :  Twenty  ^rams  of  fine  soil 
were  treated  with  300  cm^  of  hydrochloric  acid,  sp.  gr.  1.115,  for  five  days 
at  100c>,  the  insoluble  matter  filtered  of^  ignited,  and  weighed,  and  m 
it  the  Si  O2  soluble  in  XaOH  determined.  In  aliquot  parts  of  the  solu- 
tion, Fe,  Al,  Ca,  Mg,  and  SO3  were  determined. 

Another  twenty  grams,  after  ignition,  were  treated  with  n  XO3,  sp. 
gr.  1.2,  for  five  days,  filtered,  and  the  filtrate  divided  in  halves,  in  one  of 
•wliich  P2  O5  was  determined  by  Sonnenscheiii-s  method  5  hi  the  other  the 
alkalies  by  conversion  to  carbonates  with  oxalic  acid. 

In  a  third  ix)rtion  CO2  was  determined  in  one  of  the  usual  forms  of 
apparatus  by  loss  of  weight. 

In  a  fourth,  water  was  foimd  by  drying  for  two  days  at  120^  to  a  con- 
stant weight,  and  the  organic  matter  by  ignition  and  subsequent  treat- 
ment vath.  carbonate  of  ammonia. 

Two  specimens  of  ea^h  fi-om  Yakima  City,  ^Washington  Territory, 
have  the  following  composition : 
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As  will  be  seen  from  the  above  analyses,  these  samples  are  practically 
the  same  thing,  and  contain  38  and  40  per  cent,  respectively,  of  anhy- 
drous sulphate  of  soda. 

The  following  letter  accompanying  the  samples  will  give  details  con- 
eeming  this  pecuhar  substance: 

Yakima  City,  WAsniNOxox  Tkrritory. 
COMIIISSIOXER  OF  Agricultukz  : 

Sir:  I  mail  yon  to-day  a  parcel  containing  two  samplos  of  "alkali  dn.st."  Tliis 
dut  is  lV»un<l  'all  throngb  this  country,  from  tlio  Cs^cadc  Kango  on  tlio  wost  to  tlie 
Kocky  Mountains  on  the  east,  on  tracts  var^'injj  in  size  from  a  fen' acres  to  several 
tiunifta:  d,  covered  in  dry  weather  with  this  j^yisu  substance,  from  the  th':*kne.ss  of 
pftper  to  a  half  inch  in  tliickuesH.  In  rainy  weather  the  earth  sterns  to  hv.  covcix^d 
With  potash.  AVhen  water  stanc'ing  iulittio  holes  or  puihUfS  dri'ss  down  a  littl"  it 
Im  tuo  color  of  stion^  lyo  leaclied"  from  woo<l  ashes,  antl  feels  slipir^ry  to  th«*  liaTid. 
The  tasto  is  like  salt  aijd  soda  mixciL  Cattle  seem  fond  .'f  it  in  i-lan'  of  salt,  and 
^ctnalJy  refns*^  salt.  There  aro  places  east  of  Columbia  liivfr  v.herc  it  i»  found  an 
bch  thick,  and  travelers  sometimes  u.:0  it  in  making  bread  in  jilace  of  saleratus. 
lime  alkali  lands  aro  almost  useless  for  cultivation. 
Yours,  truly, 

J.VMKS  L.  COOK. 


ANALYSES  OF  ]MAIILS. 


3 


ro  have  been  made  analyses  during  the  past  yoar  of  sixteen  speci- 
marl,  and  reports  have  been  forwarded  to  the  parties  sending 
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the  samples  for  examinatioii.  In  no  case  have  any  proved  of  value  as 
fertilizers  j&rom  the  presence,  in  appreciable  quantity,  of  either  phosphates 
or  potash. 

The  samples  have  proved  generally  to  be  mainly  calcareous,  resulting 
from  shells  more  or  less  finely  divided ;  and  in  some  cases  it  has  been 
advised  to  test  the  marls  by  applying  them  for  experiment  as  a  top 
dressing  to  certain  lands. 

Silicious  marls. 

Two  specimens  proved  to  be  very  good  kaolins,  and  if  present  in  quan- 
tity may  prove  valuable  deposits. 

The  analysis  of  one  of  these  two  samples  is  given  below,  this  specimen 
having  been  received  from  E.  R.  True,  of  this  city: 

Percent. 

Water 3.85 

SiUca 72.70 

Alumina 20.36 

Iron  oxide *........  4.37 

Magnesia ^..... .27 

Lame none. 

101. 55 

Oypsum  marl. 

A  sample  of  marl,  said  to  exist  in  very  great  quantity  and  readily 
accessible  on  the  shores  of  Lake  Jessup,  Florida,  gave  upon  analysia 
the  following : 

Peroenti 

Water  and  organic  matter .....^ 6.36 

Sand  and  clay 68.94 

Gypsnm  (CaS04,  2  HaO) 13.79 

Lmiestone  (CaCOs) ^ 3.77 

Iron  and alnmininm oxides...... 7.14 

Phosphoric  acid.«.. • Traces. 

100.00 

The  crystals  of  gypsum  are  easily  discernible  to  the  eye,  and  the 
large  percentage  of  this  fertilizer  makes  this  deposit  of  very  grieat  value 
to  5ie  farming  interests  of  that  section. 

ANAIiYSES  OF  LEACHED  WOOD  AND  COAL  ASHES, 

Two  specimens  of  ashes  have  been  analyzed — ^the  one  obtained  from  the 
leached  chips  of  logwood  used  as  fuel,  and  the  other  from  Cumberland  coal. 
In  neither  of  the  above  was  there  found  an  appreciable  quantity  of 
potash,  and  only  ^9  per  cent,  of  insoluble  phosphoric  acid  in  the  coal 
ashes,  and  the  fertilizing  value  which  was  ascribed  to  each  of  these 
by  those  requesting  analysis,  was  doubtless  due  to  their  mechanical  effect 
upon  the  soil. 

BAT  GUANOS  AND  CAVE  EABTHS. 

The  deposits  of  bat  guanos  appear  to  have  been  pretty  thoroughly 
explored,  and  there  have  been  received  during  the  past  year  but  four 
samples,  and  these  from  very  limited  deposits.  One  of  them,  however, 
consisted  almost  entirely  of  bat  excrement,  while  the  others  were  in 
part  composed  of  this  material,  but  mainly  of  earth  containing  but  little 
fertilizing  value. 

Owing  to  the  small  quantity  of  each  found  in  these  several  deposits, 
complete  analyses  were  not  made  of  the  samples  received. 

A  specimen  called  bat  guano,  received  from  Hon.  Joseph  Jorgensen^ 
had  the  following  composition  as  shown  by  partial  analysis : 
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Wl*K .* 6.M 

Orgftnio  mfttter 90 

Inragania  matter 92.79 

100.00 
There  was  present  .49  per  cent,  nitrogen,  eqnivalent  to  .59  per  cent  of 
unmonla,  and  GAG  per  cent  of  pliospLoric  acid,  .83  per  ccnL  of  soda, 
.46  per  cent,  of  potash. 

SLATE-DUST  PEETILIZEE. 

A  specimen  of  alat«  dost,  received  fix)m  George  D.  Spencer,  Fair  Ha- 
ven, Vt,  contained  4.95  per  cent  of  potash,  and  nothing  else  of  acknowl- 
edged fertilizing  value,  aiid  yet,  owing  to  tJie  fine  state  of  ButidJvision,  it 
is  possible  that  this  small  amount  of  potash  may  be  slowly  available  to 
the  growing  plant;  etiU  the  commercial  value  of  this  fertilizer  scarcely 
can  exceed  one  or  Uvo  dollars  per  ton. 

COMSIEBCIiuL  FEBTHjIZEDS. 

Under  this  head  may  l)o  comprised  analyses  of  three  samples  of  anl- 
nhate  of  ammonia^  each  of  which  was  found  to  be  as  represented,  and 
rally  worth  the  pnce  for  which  they  were  sold. 

Three  fertilizers  have  been  examined,  viz : 

1.  Loesa  superphosphate,  from  Anthony  Pirz,  Long  Island  City,  K  T. 

2.  Windsor  Guano  Company  phosphate,  from  J.  L.  Grouse,  vice-presi- 
dent of  the  company,  Washington,  D.  C 

3.  Superphosphate,  received  m>m  B.  C.  Belt,  Kockville,  Md.,  said  to 
be  "Enreka." 

Analyses  of  these  are  givea  below : 


it 

1 

if 

Ftreenl. 
U.69 

Per  cent. 

■.a 

FerctnL 

£«^"--- 

:» 

•(l\ 

By  adopting  the  scale  of  prices  for  the  above  constituents  which  has 
been  used  by  T.  L.  Janes,  the  commissioner  of  agriculture  for  Georgia, 
in  estimating  the  value  of  those  fertilizers  sold  in  that  State,  and  which 
Kale  of  prices  appears  reasonable,  viz.,  18  cents  per  pound  for  nitrogen, 
lU  cents  per  pound  for  phosphonc  acid,  and  8  cejits  per  pound  tor  pot- 
W,  it  will  be  seen  that  a  ton  of  2U00  pounds  of  the  above  fertilizers 
lill  be  worth  as  follows : 


LOMi. 

Wind*)!. 

E.C.B*lt 

•U  23 
91 

»2  6S 
22 

•"tS 

asc 

834 
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From  the  above  it  \\'ill,  I  thiiik,  appear  evident  that  tliefe  is  little  work 
more  desii-able  to  be  done  in  the  interests  of  agriculture  than  to  protect 
the  farmer  fi^om  fiaud  in  the  matter  of  fertilizers.  Their  use,  especially 
in  the  older  States,  has  become  a  necessity,  and  their  sale  aggregated 
millions  of  dollars  annually.  At  the  present  Ave  appear,  to  be  passing 
through  an  experienc^e  similar  to  that  of  England  and  Germany,  but 
it  is  to  be  hoped  more  ra])idly. 

It  must  be  apparciut  at  a  glance  that  there  is  in  the  manufacture  and 
sale  of  these  fertilizers  room  for  most  gigantic  fraud,  and  indeed  evi- 
dence is  not  vanting  to  show  that  in  every  country,  not  even  except- 
ing our  own,  men  liave  been  found  unpriuci])led  enough  to  avail  them- 
selves of  these  advantages. 

Chemical  analysis  can  alone  suffice  to  determine  the  composition  and 
value  of  a  fertilizer,  and  tliis  involves  considerable  expense. 

Shortly  after  the  introduction  of  commercial  fertilizers  in  England 
the  most  excessive  frauds  were  practiced  upon  the  farming  commanity, 
and  even  so  late  as  1855  Professor  Voelcker  declared  "that  if  ever  there 
was  a  time  when  the  agriculturist  had  need  to  exercise  special  caution 
in  the  purchase  of  artificial  manures  that  time  is  the  present,  for  the  • 
practice  of  adulterating  standard  fertilizers,  such  as  guanos,  supeiphos- 
phates,  &c.,  has  reaxthed  an  alarming  extent.'' 

At  this  present  time,  however,  in  England  and  upon  the  Oontinent, 
these  inanufactories  have  for  the  greater  part  passed  into  the  hands  of 
intelligent  capitalists,  who  aie  content  with  fair  and  legitimate  profits, 
and  for  the  interest  of  whom  it  is  to  maintain  a  respectable  standard  for 
their  products. 

In  our  own  country  the  same  is  to  a  great  extent  true,  but  by  no  means 
is  it  universal.  During  the  past  few  years  there  have  been  enacted  in 
nearly  aU  of  tlie  older  States  stringent  laws  regulating  the  sale  of  these 
fertilizers,  and  the  trade  has  be^n  watched  over  by  legally  constituted 
inspectors. 

The  result  of  this  has  been  that  with  the  increased  intelligence  of  the 
people  concerning  the  function  and  character  of  these  fertilizers,  to- 
gether with  a  rigid  enforcement  of  the  laws  regulating  their  sale,  their 
intrinsic  value  has  very  greatly  increased,  and  the  woithless  frauds 
have  been  withdrawn  from  the  market. 

But  the  universal  expeiience  in  England,  Germany,  and  this  country 
has  been  that  this  sui)er vision  jpust  be  constant,  since  the  incentive  to 
fraud  is  so  great  and  its  consummation  so  easy.  Very  many  leading  agri- 
culturists of  the  country  have  suggested  as  an  impoitaut  feature  of  the 
work  which  should  employ  the  Chemical  Division  of  this  department  the 
supervision  and  conti'ol  of  this  matier  of  commercial  fertilizers.  To 
quote  from  many  expressed  opinions  concerning  this  matter,  Hon.  Har- 
ris Lewis,  late  president  of  the  New  York  State  Agricultiu-al  Society, 
writes  as  follows: 

Aftor  ^iviij<x  tliia  wnlyect  what  attention  I  could,  I  have  como  totLc  conclusion  that 
there  ia  uo  way  in  which  tho  Department  of  Agriculture  can  jii'l  the  fanners  of  this 
country  more  than  l>y  a  careful  analysis  of  the  commercial  fertilizers  sold  on  the 
market.  Th(^  uso  of  these  fertilizers  has  hecon.c  a  neecbsity  in  the  older  States, 
a  neeesi?ity  which  is  to  increase  from  year  to  yrar.  'Ihen^  is  iK^t  one  fanner  in  fivo 
hundred  thousand  able  to  tell  their  value  except  by  actual  trial,  and  that  must  be 
made  after  his.  money  is  gone.  1  hoiK»  the  Department  w  ill  be  able  to  aid  us  in  this 
matter. 

And  President  Phillips,  of  the  University  of  Xorth  Carolina,  says : 

It  seems  to  me  that  the  Department  wiU  do  our  farmers  most  good  by  showing  them 
how  to  defend  themselves  againat  fraud  in  what  the^  buy,  as  secdS|  fertiUzers^  ^{pa 
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Afl  evidence  tliat  an  intelligent  supervision  of  this  trade  in  commercial 
fertilizers  has  always  proved  effective,  and  forever  will  i)rove  so,  refer- 
ence is  made  to  the  results  in  the  State  of  Geor|?ia,  where,  in  the  year 
1874-^75,  the  ratio  of  intrinsic  value  of  the  several  fertilizers  sold  in  the 
State,  to  their  selling  price,  averaged  $36.G8  to  $50.38  or  100  to  137,  while 
the  following  year,  1875-'76,  thiB  ratio  was  $44.83  to  $46.G5,  or  100  to 
104.  And  this  result  was  due  whcftly  to  careful  chemical  supervision, 
and  the  estimatcHl  saving  to  the  State  by  this  marked  improvement  in 
the  character  oi-  these  fertilizers  amounted  in  one  yeai^  to  $559,108. 

It  is  also  worthy  of  note  that  the  acreage  yield  of  corn  increased  the 
second  year  34  per  cent.,  while  the  cost  of  production  per  bushel  was 
estimated  to  have  been  13  per  cent,  less  than  it  was  the  year  before. 

The  KOiao  results  have  been  observed  in  every  section  where  a  similar 
mipervision  has  been  exercised,  and  it  is  safe  to  assert  that  no  other 
means  of  protection  to  the  farmer  will  avail  than  chemical  analysis. 

Befc-rence  has  been  made  to  the  general  want  of  information  concern- 
ing tlio.  lundamentaJ  principles  of  agricultural  chemistry.  This  is  well 
illustrated  in  the  following  subject  submitted  for«investigation : 

SILICIOUS  DIATOMS. 

A  small  bottle  containing  what  purported  to  be  the  ash  from  the  stalks 
of  grain,  and  which  was  said  to  be  made  up  mainly  of  silicious  diatoms, 
iros  sent  for  examination. 

Under  the  microscope  it  proved  to  be  a  very  good  preparation  from 
tbe  straw  of  wheat  or  some  other  grain,  and  showed  admiiably  the  pecu- 
liar spiral  ceUs  and  dotted  ducts,  which  might  readily  bo  mistaken  by  the 
onpractised  eye  for  the  markings  upon  certain  species  of  the  diatomacea>. 
^Xhis  error  of  obser\'ation  has  led  parties  to  place  upon  the  market  one 
ftrm  and  another  of  the  so-called  silicated  fertilizers,  consisting  to  a 
^icf^t  extent  of  silicious  infusorial  earth,  beds  of  which  are  found  in  sev- 
"  sections  of  tlie  country.  It  is  supposed  by  those  honestly  eudeavor- 
to  effect  the  sale  of  this  fertilizer  (if  such  there  arc)  that,  inasmuch 
in  the  stalks  of  tlie  grasses,  cereals,  &c.,  there  is  lbmi<l  a  large  amount 
silica,  this  silica  is  taken  up  bodily  by  the  plant,  and  that  in  this 
'snmnte  state  of  subdivision  which  this  iuiiisorial  earth  i)resents,  every 
:Acility  is  afforded  the  plant  for  seciu-ing  an  abimdant  su])ply. 

But  there  is  no  reason  for  the  belief  that  the  presence  of  silica  is  other 

"to>than  adventitious  and  accidental  in  the  plant.    There  is  every  reason 

Tbdieve  it  of  the  nature  of  an  excrementitious  product,  which  tlie  plant 

Ills  been  during  its  growtli  endeavoring  to  eliminate.     Its  presence 

flttotitativcly  is  proportioned  to  the  maturity  and  age  of  the  i)lant  con- 

•    tabling  it,  and,  even  if  necessary,  there  is  rarely,  if  ever,  a  soil  in  which 

^18  not  found  in  quantity  more  than  suflicient  lor  the  x)lant. 

5Chere  is  no  shadow  of  reason  for  the  belief  that  the  plant  ever  takes  up 

,  i)y  its  roots  other  than  in  solution,  and  the  asseition,  therefore,  that 

silicious  skeletons  of  diatoms  have  been  or  may  be  bodily  appro- 

ai'^d  as  food  and  deposited  in  the  stalk,  as  they  are  supposed  to  be 

*      nd,  is  simi)ly  preposterous,  and  that  it  shoidd  have  gained  even  lim- 

l  credence  is  due  only  to  the  want  f)f  accurate  infonnation  concerning 

uctiire  of  plants  as  seen  under  the  microscope,  and  ignorance 

iriiing  the  fundamental  principles  of  plant-food  and  the  conditions 

imilation. 

widt  this  general  lack  of  accurate  information  does  not  especially 

Biize  the  agriculturist,  attention  may  be  called  to  another  matter 

been  subjected  to  examination. 


144 


REPORT  OP  THE  COMMISSIONER  OF -AGRICULTURE. 


THE  COAL  EGONOMIZEB. 

This  substance  has  been  during  the  past  winter  widely  advertised  i 
abundantly  used  in  the  hope  that  at  least  some  one  of  the  many  s 
ments  concerning  it  might  be  true,  but  in  fact  it  is  a  downright  swin 
and  could  only  have  succeeded  through  a  general  ignorance  as  to 
nature  of  heat  and  combustion,  and  Ae  universal  desire  to  eoonom 
the  use  of  fiiel. 

An  analysis  of  the  substance  shows  it  to  be  composed  of— 

Per 

Common  salt ^ 

Glauber  salt  (anhydrous).... 

Carbonaceous  matter 

10 

It  appears  to  be,  and  doubtless  is,  simply  a  crude  salt  cake,  absolu 
valueless  for  all  the  purposes  for  which  it  was  sold,  and  costing  at  1 
possibly  a  cent  a  pound,  but  furnished  at  25  cents  per  pound. 

That  such  an  imposition  could  be  possible  is  almost  a  disgrace  to 
intelligence,  and  that  it  is  practiced  upon  a  community  should  be  m 
a  criminal  offense. 


SUBSTITUTE  FOB  PARIS  GREEN. 

A  specimen  of  "  London  Purple, "  a  residue  from  the  manufactor 

aniline  colors,  received  from ,  and  which,  it  is  said,  i 

be  sold  at  six  cents  per  pound,  was  analyzed  and  found  to  contain: 

Per  • 

Rose  aniline • ..••        3 

Arsenio  acid... 4 

Lime S 

Insoluble  residue ] 

Iron  oxide 

Water.. 

Loss.... 

As  will  be  seen,  this  is  mainly  arseniate  of  lime,  and  the  presenc 
this  soluble  and  intense  color  would  serve  to  show  the  presence  of 
poison  wherever  used,  as  well  as  to  show  the  necessity  of  further  i 
cation  if  washed  away  by  rain.  The  low  price  would  certainly  wj 
experiment  to  see  whether  it  could  not  be  substituted  for  Paris  fer 
now  so  generally  used  to  destroy  the  Colorado  beetle  which  infests 
potato  fields. 

ANALYSES  OP  LIME. 

Six  samples  of  lime,  received  from  John  H.  Studer,  Halltown,  Je: 
son  County,  West  Virginia,  were  analyzed  for  the  purpose  of  deten 
ing  their  relative  purity.    The  following  are  the  analyses: 


Constituents 


Lime 

Magnesia 

Alumina  and  iron  oxide. 

Beeidne,  insoluble 

Water  and  carbonic  acid 


No.l. 

No.  2. 

No.  3. 

No.  4. 

NaS. 

Per  ct. 

74.23 
2.44 
1.50 
3.93 

17.90 

PercL 

69.76 

12.12 

6.44 

2.80 

8.88 

Perct. 

79.87 

.66 

2.85 

.09 

*  16.53 

Perct 

88.44 
.51 

1   6.13 

4.92 

Perct 
86.97 

i.56 

5l13 

100. 

100. 

100. 

100. 

100. 

N 
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33ie  first  three  samples  received  were  partially  air-slaked  from  ez- 
posare,  as  the  results  show.  No.  2,  irom  tbe  large  amount  of  magnesia 
present,  would  doubtless  prove  injurious  if  applied  to  the  soil  in  quan- 
tify. 

ANALYSIS  OP  COAL  FROM  SHENAJSTDOAH  VALLEY. 

Bpedfio  gravityy  1. 46. 

Moistiire .33 

Adi 17.31 

Bitommoiis  matter 11.28 

Ccike 71.08 


100. 00 
Total  Bolphar,  1. 51  per  cent. 

ANALYSIS  OF  HYDBAT7LI0  LIMESTONE. 

A  specimen  of  limestone,  from  W.  F.  Stiles,  Volcano,  West  Virginia, 
gave  upon  analysis  the  following  results: 

binhibla  in  aoid,  27. 49  per  cent.,  oonBi/itiiig  of: 

Per  oent. 

Silica 18. 68 

Alumina • 6.23 

Iron  oxide ....  ..r.... 1. 63 

lianganeee  oxide ^.. .  64 

Lime...' .  31 

^i^bilde  in  acid,  72. 51  per  cent.,  consisting  of: 

Lime 38. 04 

Hagnesia ^  .  60 

Iron  and  almnina 2. 92 

Carbonic  acid •• 26. 37 

Phosphoric  acid jw .  23 

Soda 1. 56 

Potassa 1.90 

Water 1. 00 


100.11 


ANALYSIS  OF  WDTB  RECEIVED  FEOM  ADMIEAL  AMMEN. 

5?*cifio  gravity,  at  17.5o  C,  .98471. 
JJ5eiflo  gravity,  at  20^  C,  of  distillate,  .98095. 

fygptage  of  alcohol,  by  weight 10. 61 

gpmtage  of  water,  by  weight 87.00 

Iwt^tage  of  acetic  acid .29 

cane  sugar 47^ 

grape  sugar.... 25 

tartaric  acid 11 

extractives - '. 1.04 

ash  soluble  in  water    .  16  >  oo 

^  ash  insoluble  in  water.  07  ^ . 


Widwiiclue 


2.10 


100. 00 

ount  of  free  acetic  aeid  in  this  wine  is  too  great  to  allow  it  to 
as  good.    The  greatest  amount  allowable  in  any  wine  is  .20 
^      die  the  amount  present  in  high-grade  wines  seldom  exceeds 
a2  per  cent. 

*  respects  this  wine  is  normal,  and  free  from  injurious  sub- 
it     *eisnoe\ridenceof  sophistication  of  any  sort.   The  alcoholic 
b  low,  as  the  best  sherry  and  port  can,  and  usually  do,  contain 
49  u>  17  per  cent  of  alcohol  by  weight. 
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ANALYSIS  OF  MATEBIALS   SENT  BY  J.  W.  SAKBOBN  FBOM  HANOYEB, 

N.  H.,  APBIL  15^  1879. 


Constitaentt. 


« 

OQ 


Wftter,  &a,  at  106° , 
matter 


Ornoio 


6.41 

87.26 

6.33 


100.00 


iMSatlOSoQ 


Aah 


ritrogen 

JLlbuminoidB.... 
Sugars  •••••.... . 

Oiiin,fto 

Oil,&o 

AmyL  ceUulose. . 

CeUnlose 

Alkaline  extract. 


L13 


6.41 
6.83 

7.07 

0.12 

2.67 

3.68 

25.12 

2L39 

1&26 


100.00 


I 


6.87 

80.66 

8.97 


• 


a 


&87 
8&06 

7.77 


100.00 


8.48 


9.37 
8.87 

63.02 


ion  00 


1.42 


&27 
7.77 

46L87 


PBOXTMATE  ANAI.YSEB  OF  WHEATS. 

Analyses  have  been  made  during  the  past  year  of  the  following  Undl 
of  wheat. 

Winter  wheaU. 

1.  Mold's  White,  grown  in  England. 

2.  Mold's  Bed,  grown  in  England. 

3.  Yellow  Missouri. 

4.  Swamp,  grown  in  Ohio. 

5.  Victor,  grown  in  Ontario,  Canada. 

6.  Silver  Chaff,  grown  in  Ontario,  Canada. 

7.  Foizy,  grown  in  Oregon. 

8.  Brasolian,  grown  in  Oregon. 

9.  Polish,  grown  in  Marylsuid. 

10.  White,  grown  in  Oregon. 

Spring  wheats. 

11.  Improved  Fife,  grown  in  Ontario,  Canada 

12.  Champlain,  grown  in  New  York. 

13.  Defiance,  grown  in  New  York. 

14.  Chili  Club,  grown  in  Oregon. 

15.  Noah  Island,  grown  in  Oregon. 

ANAI.YSES  OF  EYE  AND  BABLEY. 

Analyses  have  also  been  made  of  one  specimen  each  of  barley  and  ly^. 

16.  Nepaul  barley,  grown  in  Califomia. 

17.  White  Winter  rye,  grown  in  Pennsylvania. 

ANALYSES  OF  MAIZE. 

There  have  been  made  also  analyses  of  specimens  of  maize,  as  folIowB. 

Sugar  cam. 

18.  Stowell's  Evergreen,  grown  in  New  England. 

19.  Egyptian,  grown  in  miaryland. 
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20.  Bed  Biver,  grown  in  Minnesota. 
2L  Golden,  grown  in  Massachusetts. 

22.  Marblehead  Mammoth,  grown  in  Massachusetts. 

23.  Prolific. 

24.  Proctor's,  grown  in  Massachusetts. 

White  com. 

25.  Imx)roved  Prolific,  grown  in  Tennessee. 

26.  White  Dent,  grown  in  North  Carolina. 

27.  White  Mexican,  grown  in  Mexico. 

28.  White  Prolific,  grown  in  Pennsylvania. 

29.  Mexican  White  Dent,  grown  in  Mexico. 
SO.  Oregon  White,  grown  in  Oregon. 

81.  SmsSl  Eight-rowed,  grown  in  New  Hampshire. 

Tellow  camn 

82.  Compton's  Early,  grown  in  Pennsylvania. 

83.  Adams's,  grown  in  New  Hampshire. 
34.  Canada,  grown  in  New  Hampshire. 
86.  Vermont,  grown  in  Vermont. 

86.  Small  Twelve-rowed,  grown  in  New  Hampshire. 

87.  State  Fair  Premium,  grown  in  New  Hampshire. 

88.  Large  Premium,  grown  in  New  Hampshire. 

89.  Board  of  Agriculture,  grown  in  New  Hampshire. 

OtJier  tarietiei. 

40.  King  Philip,  red,  grown  in  New  Hampshire. 

41.  Mexican,  blue,  grown  in  Mexico. 

42.  Miscegenation,  white  and  blue,  grown  in  New  Hampshire. 

43.  Pitch  Knot,  grown  in  New  Hampshire. 

44.  Tom  Thumb  Pop,  yellow,  grown  in  New  Hampshire. 

45.  Pop  Com,  white. 

Analyses  of  the  grain  of  unnier  wheats. 


Coiwtitaents. 


ats:::;::::::. 

SlBiniiinoida  boIu- 

Ui  in  alcohol . . 

AJkOBinoidD  i  usol 

^wMb  In  alcohol. 

oSbiomv;'.'.''.'.'. 

by  differ- 


ed 


&64 
2.32 
3.12 

L07 

8.56 
8.38 
1.63 
1.61 

69.64 


100. 


8.75 
2. 05 
2.74 

1.51 

8.90 

2.58 
1.27 
L72 

70.39 


loa 


7.60 
2.  11 
2.92 

2.06 

9.53 
2.02 
1.53 
1.01 

70.23 


100. 


7.63 
2. 41 
2.92 

1.08 

10.51 
3.26 
1.54 
1.84 

6a  81 


loa 


3 


7.49 
2.27 
2.G6 

3.52 

5.93 
1.88 
1.69 
1.39 

73.17 


100. 


to 


8.93 
2.44 
3.79 

2.70 

7.10 
2.r4 
1.75 
L58 

69.08 


100. 


o 


8.08 
2.28 
3.78 

3.38 

5.02 
8.77 
1.25 
L67 

69.97 


loa 


9.29 
1.99 
4.67 

3.23 

6.22 
2.51 
1.17 
L77 

69.15 


100. 


I 

Pi 


10.08 
2.61 
3.77 

3.08 

9.35 
1.93 
1.56 
L67 

65.89 


100. 


9l59 
1.6t 
4.21 

2.84 

&24 
2.66 
1.58 
L57 

70.24 


100.00 


•torch  1b  the  sampiek  of  wheat  Noa.  1, 2, 3,  and  4  was  also  determined  hy  way  of  control,  by 

Mg  it  into  glucose  and  precipitatin|i;  with  Fehling's  solution.    The  resalte  obtained  in  iM» 

» l^lghtly  Wjjher  than  those  above  fnven  by  difference,  viz:  No.  1,  69.35  per  cent ;  No.  2,  71.7f 

_ ;  If  o.  3,  70.45  per  cent. ;  No.  4,  70.^  per  cent.— an  average  excess  of  .73  percent,  which  doabi* 

—  *■  "n  the  small  portion  taken  in  each  case  tot  detonoiiiatioii  witb  tbe  copper  solution,  and  ths 

of  the  osftvoidAble  ecror  in  work. 
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1 

■i 

I 
1 

1 

S 

■1 
6 

1 

i 

1 

^ 

a.Eo 

li 

JO.  01 
2.« 

85.  S2 

aifli 

2,01 

taoi 

a!  33 

2!  73 

ss 

is 

a  10 

„ 

ci 

!! 

100,      ,100. 

,o». 

100, 

™ 

IM. 

100.01 

s 

1 

3 

1 
■1 

1 
ll 

1 

1 

SUf?::::::::::::::::::;:::::::;:::::;;:::: 

8.00 

ti 

II 

WOB 

6,' 34 

22.50 

>.ia 
zoios 

4.27 

li 

10.38 

4.98 
IB.  60 

2.04 

42:4fl 

l&ll 

100. 

100. 

100, 

100, 

>(». 

m 

100.01 

AmX^tt*  of  wWt  com. 


1 
1 

1 

i 

i 

a 

2 

i 

1 

i 

15 

i 

1 
1 

7^R 

4!  83 
1.75 

l.t,! 
68.  S9 

4.00 

2.13 
1-83 

«;83 

70!  a 

R70 

64!  or 

2:5s 

liM 
1H.05 

i 

u» 

100. 

100, 

loa 

100. 

100. 

m 

IMLM 
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CoDBtttnenU. 

1 
1 
1 

1 

^ 

I 

1 

i 

I 
1 

g 
a 

( 

a.  59 

S.OB 

2.77 
2.09 

ta.ts 

2.K, 
B.*49 

TOM 

5.M 

0.20 
I.G§ 

^:6s 

8.G4. 
1.4T 

(IB.U 

6  03 

5.ea 
till 

6:53 

6.25 

a.  11 

IM. 

100. 

IM. 

m 

IDO^ 

™.  „. 

1«.M 

Different  trarieHM  0/ 

corn. 

.A 

1 

1 

1 

1 
1 

1 

.„... 

10.53 
1.01 

six 

ftBT 
1.80 

s.4a 

LOJ 

S.2B 
2.73 

2.30 

5.«9 
2.22 

a:  09 

04.31 

i^     jioo.     1100. 

m. 

m 

100.00 

IFor  convenience  of  comparison  the  foregoing  analyses  liave  been  oal- 
oiKlated  to  the  water-firee  Bubstance,  and  the  aiuilyses  thus  corrected  are 
*«  follows : 

Wlnfer  whtaUi. 


^ 

«3«i»UtocnW. 

S 

1 

1 

i 

g 

s 

, 

1 

, 

a 

^ 

a 

a 

k 

t" 

s 

& 

£ 

k 

"H 

2  61 

.„ 

2.B8 

2,10 

297 

187 

Sffl':. 

1-17 

1.05 

a.  23 

L17 

B.B1 

2.97 

3,71 

3.5a 

2.61 

B.37 

OSS 

10  33 

11  38 

8.41 

5  5" 

S.8« 

f*CT 

7a.  24 

77,15 

7a.  07 

70.10 

75.85 

76.83 

73.20 

too. 

100, 

100. 

m 

loa 

100. 

100. 

100. 

100. 

mot 
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Spring  whrntB^  larJeyj  and  rye. 


Constitaents. 


Ofli 

Sugars 

AlDQxnliioida  soluble  in  alcohol.. 
Albuminoids  insoluble  in  aloohol 

Gum 

Cellnlose 


g 

a 


2.  no 

3.68 
5.13 

10.94 
2.69 
1.77 
1.61 

7L38 


100. 


2.80 
3.96 
4.88 

12.01 
2.32 
1.63 
2.25 

70.15 


110. 


2.71 
3.81 
4.46 

10.77 
2.47 
2.22 
L71 

7L85 


100. 

HMMa 


o 


o 


2.53 
4.42 
2.96 
5.87 
4.83 
1.53 
1.69 
76.17 


100. 


o 


2.2S 
8.67 
3.03 
7.81 
2.37 
2.12 
2.21 
76.51 


100. 


1 

1 


3.40 
8.42 
2.28 

1L93 
8.20 
L07 
2.09 

72.08 


100. 


191 
2.ff 

laai 

4.81 

LM 
2L0i 

7afi 


IMLfP 


Sugar  com. 


ConstLtaents. 


(His 

Sagars 

Albnminoids  solnble  in  alcohol  or  sein 

Albuminoids  insoluble  in  alcohol 

Gmn  and  soluble  starch 

Cellulose 

A«h 

Btaroh 


I 


pa 


8.51 
6.11 
7.33 
5.84 

19.84 
2.83 
2.04 

49.00 


100. 


» 


8.53 
6.85 
6.25 
6.23 

24.30 
2.19 
2.07 

43.58 


100. 


PA 


10.24 
6.04 
6.41 
6.51 

22.77 
1.60 
2.07 

44.36 


100. 


a 
O 


0.78 
6.64 
6.23 
9.08 

15.47 
1.69 
2.06 

49.05 


100. 


0.62 
6.25 
6.54 
7.13 

24.22 
2.01 
2.06 

42.17 


IGO. 


i 


8.50 

0142 

5.96 
5.54 

33.05 
2.26 
2.07 

36.21 


100. 


7.61 
6117 
7.81 

aOLTt 
1.00 
%U 

84.88 


lOlLti 


White  com. 


Constituents. 


Oils 

Buffar 

AlbamiT)  insoluMo  in  alcohol 

Zein  soluble  in  alcohol 

Gura 

Cellulose 

Ash 

Bteroh 


2 


5.  51 
2.14 
P.  10 
:{.95 
2.92 
2.87 
l.:i3 
75. 18 

100. 


L 


<v 

Q 

S 


5.  r^ 
2.  or> 

fi.  f4 
.').  18 
1.88 
1.64 
I. '4 
74.61 


3 


fa 


o 


o 


Z.         \ 


5.36 

2.  33 

r>.  rjo 

T).  81 
2.00 
1.79 
2.04 
7.'^.  37 


C.40 
2.14 

4.*:6 
4.  r.8 

1. 1)0 

i.n; 

1.  57 
77.78 


100.       1 100.       j.lOO. 


1 


7.07 
2. 2.-> 
6.42 
5.60 
3.14 
1.79 
1.63 
72.10 


7.80 
2.72 
3.21 
6.47 
2.80 
1.30 
1.61 
7&00 


100. 


S.4» 
2.  IS 

6. 51 
8.8f 

i.a 

TOLfT 


Mi» 
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■! 

^ 

t 
1 

! 

1 

^ 

1 

1 

1 
1 

1 

' 

11 

2.K 

7*.  68 

T&ia 

B.11 
.S3 

78.  ra 

B.17 

2.35 
75: 67 

8.81 

7ilS 

(.14 

«;7» 

Is 

g^ja  toMlob^to  iJcohol 

]■?, 

lOfc 

lOft 

too. 

m 

.«>. 

loa 

in. 

m.t» 

D^ffmmtvafieliMofct 


OouUtnoite. 

EluttliDlp. 

"ST 

^Sm!" 

Pitcb-Enot 

Tom  Thumb, 
yellow.^ 

'ffi!? 

«. 

8.86 

li 

6.M 

a.2it 

2.17 

1.17 

ass 

7J.07 

an 
s.9e 

7ft  7S 

^KTffiiSii^.; 

^K 

tti:::::::::::::::::::::::: 

.iS 

100. 

UO. 

IW 

loa 

IML 

100.01 

Li  the  foUo^ring  simunary,  for  still  more  conveuience  in  compariaoo, 
flie  ftTeragea  are  given  of  titte  several  an^yses  already  given  of  'winter 
Ideate,  spring  wheats,  sogar  com,  yellow  com,  wblte  com,  and  mixed 
eORiB,  both  with  and  withoat  water : 


i 

f 

1 

•si 

1 

li 

1 

^ ;;:;;:::::;;:;::;;;;::;;;;::;;;;;::::;:: 

1.70 
112 

L40 
60.60 

a» 

iw 

3.7( 
2.BB 
l.T» 

7.90 

8,41 

!,91 

4!gs 

lias 

i.OO 
B.SO 
2.17 
4.  BO 

6.11 

aw 

1.00 

or!  70 

1^74 

is 

l— 

oln 

loa 

IM.       lao.     i  log. 

100. 

100. 

OLtS 

IS 

1.69 

1.62 

aw 

4.00 
IM 
1.B6 

7a  M 

0.U 

6.42 

»%' 

2.08 
2.08 

41.  te 

fi.ei 

fi.6G 

1.00 
74.67 

8.14 
2.B8 

Is 

i-8 

"* 

uo. 

IML 

,» 

„ 

IHW 
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METHODS  OF  AJSTALYSIS. 

It  has  seemed  best  to  give  with  some  detail  the  several  methods  ot 
analysis  employed  in  the  foregoing  work,  in  order  that  they  may  b©  sub- 
jected to  criticism  in  so  far  as  may  be  thought  best,  and  adopted  by  others 
if  upon  a  careful  examination  they  shall  appear  worthy;  but  especially 
that  the  results  reported  may  be  hereafter  subjected  to  revision  when 
better  methods  may  be  devised  than  those  employed  in  this  work.  Each 
for  himself  may  determine  how  far  the  metbiods  of  separation  have  been 
successful.  What  is  claimed  is,  that  the  work  has  been  Mthftdly  per- 
formed according  to  the  described  processes,  and,  in  so  far  as  was  possible 
by  such  processes,  the  results  may  be  relied  upon  by  those  having  occa- 
Bion  to  make  use  of  these  published  results. 

There  yet  remain  many  points  which  require  to  be  carefaUy  investi- 

gted^  as  will  appear  from  what  has  been  given,  and  any  suggestions 
>m  those  engaged  in  similar  investigations  will  be  very  gratefully  ac- 
knowledged. It  is  very  much  to  be  desired  that  something  approaching 
uniformity  in  metnods  of  proximate  analysis  be  adopted,  so  that  each 
may  have  the  benefit  of  the  work  performed  by  all,  and  something  like 
uniformity  may  exist  in  the  methods  and  results  of  our  several  agricult- 
ural laboratories. 

Method  far  a/nalysis  of  grain. 

1.  Preparation  op  sample.— The  grain  is  carefully  examined,  ker- 
nel by  kernel,  and  aU  unsound  grains  and  extraneous  matters  rejected* 
It  is  then  pulverized  in  an  iron  mortar,  care  being  taken  that  none  be 
lost.  Finally  it  is  all  sifted  through  a  sieve  of  eighty  meshes  to  the  lin- 
ear inch.  The  powder  so  obtained  is  thoroughly  separated  from  any  iron 
derived  from  the  mortar,  by  means  of  a  magnet.  It  is  then  placed  in 
wide-mouth  cork-stoppered  bottles. 

2.  Estimation  op  moisture.— About  two  grams  of  the  finely  pow- 
dered grain  is  dried  in  an  air-bath,  at  a  temperature  of  110-115O  C.  The 
drying  requires  from  one  to  two  days'  time ;  it  is  best  to  do  it  as  rapidly 
as  possible.    The  loss  of  weight  is  moisture. 

3.  Estimation  op  ash. — ^About  two  grams  of  the  powdered  grain  (the 
residue  after  determination  of  moisture,  usually)  is  ignited,  at  a  red  heat, 
over  a  Bunsen  burner  until  nearly  or  quite  free  from  carbonaceous  mat- 
ter. The  amount  of  ash  thus  obtained  is  a  little  greater  than  is  found 
by  the  estimation  of  the  several  inorganic  constituents ;  this  excess  is 
carbon  and  a  little  carbonic  acid,  and  seldom  exceeds  .3  to  .4  per  cent. 

4.  Estimation  of  cellulose. — Four  grams  of  the  powdered  grain  is 
boiled  with  200  c.  c.  of  5  per  cent,  sulphuric  acid,  until  the  starch  is  aU 
converted  to  glucose.    This  usually  requires  from  six  to  eight  hours. 

The  separated  cellulose  and  albuminoids  are  removed  by  use  of  a  Bun- 
sen  filter-pump  and  a  fine  linen  filter,  washed  with  water  and  transferred 
to  the  same  beaker,  when  they  are  again  boiled  tor  two  hours  with  150 
c.  c.  of  2  per  cent,  sodic  hydrate  solution. 

The  liquid  is  filtered  again  through  the  same  linen,  and  the  cellulose 
upon  the  filter  is  well  washed  with  hot  water,  alcohol  of  about  90  -per 
cent.,  and  ether.  The  cellulose  is  then  transferred,  by  means  of  a  pla- 
tinum spatula  and  camel's  hair  brush,  to  a  crucible,  dried  at  120^  to  130^ 
O.,  weighed,  ignited,  and  again  weigned.  The  difiference  between  thest 
two  weights  equals,  ai)proximately,  the  amount  of  cellulose.  The  aoeu*- 
rate  estimation  of  cellulose  is  yet  very  difficult,  if  not  impossible,  yet  it 
is  probable  that  results  obtained  as  above  stated  are  not  far  from  the 
truth. 
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6.  Estimation  op  oil. — Exactly  two  grams  of  the  powdered  grain 
are  extracted  by  repercolation  with  SquibVa  stronger  ether.  The  time 
required  for  complete  extraction  is  not  over  three  hours,  and  probably 
less  would  be  as  welL  The  ether  is  careftQly  evaporated  and  the  oil 
dried  at  lOQo  O.  until  two  weighings  do  not  vary  more  than  .001  gram. 
6.  Estimation  op  sugars  and  op  albuminoids  soluble  in  alco- 
hol OP  80  PER  CENT. — ^The  grain  remaining  after  the  removal  of  oil  is 
dried,  and  is  then  treated  by  repercolation  for  twelve  to  fifteen  hours 
with  warm  alcohol  of  80  per  cent.,  by  weight. 

The  alcoholic  solution  is  evaporated,  dried,  and  weighed.  This  residue 
=  sugar,  albuminoids,  and  ash.  It  is  then  treat^  for  several  hours 
with  cold  water,  which  removes  all  the  sugar,  and  in  case  of  wheat  a 
Teiy  slight  amount  of  albuminoids.  This  liquid  is  evaporated,  dried  at 
IKP  0..  weighed,  ignited,  and  again  weighed.  The  difference  between 
the  first  and  second  weignings  represents  the  sugar  in  two  grams  of  the 
gTaiiL 

The  residue  insoluble  in  water  is  stated  as  albuminoid  matter  insolu- 
ble in  water,  soluble  in  alcohol.  In  wheat  this  albuminoid  matter  con- 
flists  of  gluten  and  casern:  in  com  it  has  been  stated  as  zein,  although 
0ome  investigators  give  it  the  name  gluten-casein,  and  suppose  it  to  be 
identical  with  the  albuminoid  matters  similarly  extracted  from  wheat. 
The  sugar  of  wheat  and  com  seems  to  differ  materially  both  from 
cane  sugar  and  inverted  sugar.  On  several  occasions  it  separated  in 
groups  of  prisms  ui)on  slow  evaporation  of  its  solution  in  80  per  cent, 
alcohol.  Its  taste  is  not  particularly  sweet,  nor  does  it  reduce  Fehling's 
0olution,  except  slightly,  until  it  has  been  inverted  by  dilute  acids. 

Estimation  op  gum. — ^The  residual  grain,  after  treatment  with  80 
per  cent,  alcohol,  is  dried  and  then  removed  to  a  ^:aduated  cylinder,  to 
which  is  added  200  c.  c.  of  cold  water.  The  mixture  is  frequently  agi- 
tated during  about  four  hours.  One  hundred  c.  c.  are  filtered  by  aid  of 
UieBunsen  pump,  evaporated  and  weighed,  ignited,  and  again  weighed. 
ISie  difference  between  these  two  weights  equals  tne  gum  in  one  gram, 
sah-free. 

This  gum  extract  in  wheat  usually  contains  a  trace  only  of  albuminoid 

matter,  not  sufficient  to  greatly  vitiate  the  results.    In  ordinary  maize 

tie  gum  extract  seems  to  be  free  from  albuminoid  substances.    In 

•weet  corn  the  extract  here  obtained  is  turbid  and  cannot  be  made 

clearer  by  repeated  filtrations  through  fine  paper. 

This  turbid  liquid  gives  the  characteristic  blue  color  of  starch  with 

liition  of  iodine.    TMs  color  is  permanent,  if  sufficient  iodine  has  been 

I,  and  the  blue  starch  iodide  does  not  faU  to  the  bottom,  as  is  usual 

cm  ordinary  starch.    When  the  turbid  aqueous  liquid  is  evaporated  a 

'  ge  white  residue  temains ;  it  differs  very  plainly  from  the  gum 

les  obtained  from  ordinary  maize,  for  they  are  very  slight,  and 

like  in  appearance. 

ion's  reagent  gives  a  somewhat  questionable  indication  for  albu- 

i  matter.    It  seems,  then,  that  sugar  com  contains  considerable 

n  in  a  modified  soluble  condition,  and  that  the  invariable  turbidity 

aqueous  extracts  of  sugar  com  is  due  to  this  soluble  modification  of 

I  rather  than  to  the  "presence  of  a  trace  of  suspended  fat  (1),^  as 

sd  by  W.  O.  Atwater.    (Am.  J.  Sci.  and  Arts,  vol.  48, 18(>9,  p. 

xTie  amount  of  this  modified  starch  and  gum  was  estimated  by 

ang  from  the  water  extract,  in  a  sample  of  the  whole  grain,  the 

w  the  sugar  and  albuminoids  soluble  in  water.    In  this  case  all 

odnoids  not  removed  by  alcohol  were  considered  soluble  in 

m     ugh  there  is  some  doubt  upon  this  point,  which,  it  is  hoped^ 
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will  be  settled  positively  before  another  year.  In  case  a  part  only  of  the 
albuminoid  matter  was  soluble  in  water,  the  amount  of  soluble  starch 
and  gum  would  be  coiTesx>ondingly  increased  and  the  insoluble  standi 
equally  diminished.  A  determination  of  the  albuminoids  soluble  in 
water  in  "  Prolific''  sugar  com  revealed  the  presence  of  1.92  per  cent. 
From  the  unsatisfactory  reactions  obtained  with  MiUon's  lei^ent  it 
seems  probable  that  the  amounts  of  albuminoid  matters  soluble  in 
water  are  not  much  greater  in  any  of  the  samples  examined.  Further 
investigations  will  be  made  in  this  direction. 

Two  experiments  were  made  with  the  sample  of  sweet  com  ISo.  24,  as 
follows : 

Five  grams  of  the  finely  powdered  grain  were  shaken  up  with  600  c.  a 
of  water^^  and  allowed  to  stand  for  four  hours,  with  occasional  shaJdng : 
the  liquid  was  then  filtered  off,  the  filtrate  being  turbid  as  usuaL  ana 
an  aliquot  x>ortion  tested  for  glucose  (?)  with  Fehling's  solution,  botk  be* 
fore  and  after  inversion  with  dilute  sulphuric  acid.  A  larger  portion  of 
the  filtrate  was  evaporated  to  dryness,  and  the  nitrogen  detennined  in 
the  dry  residue  left  upon  evaporation.  The  following  results  were  ob- 
tamed  in  duplicate : 

Per  cent      Pw  Mttk 

Soluble  in  water 43.78  43.37 

AlbaminoidB  Bolnble  in  water 1.92  2.03 

Glucose  (f)  before  inverting 7.93  8.58 

QlucoBe  after  inverting  1  honr 29.95  26.95 

Glucose  after  inverting  2  hours 36. 00  33. 16 

The  above  results  are  calculated  to  the  air-dry  grain  analyzed,  whldi 
contained  10.13  per  cent,  of  water. 

The  amounts  of  starch  inverted  in  the  above  experiments  were  as  ibl- 
lows: 

Per  cent.      Pw  omk 

Starcb  inverted  after  1  hour 19.83  15.90 

Starch  inverted  after  2  hours 26.27  9SLS2 

It  wOl  appear,  therefore,  that  only  a  portion  of  the  albumen  insolobls 
in  alcohol  was  soluble  in  water,  and  that  the  analysis  of  this  sample  of 
sweet  com  should  have  3.57  per  cent,  added  to  the  soluble  starch  and 
gum  and  an  equal  amount  subtracted  from  the  starch.  The  corrected 
analysis  for  the  air-dry  and  water-free  grain  would  then  be  as  foUowB : 

Sugar  com  No,  24. 


O^Bstitneats. 


Water 
Ash... 
Oils... 
Sngar. 


Zem 

Albnmin  insoluble  in  alcohol  and  vrater , 

Albumin  infM)lublo  in  alcohol  and  soluble  in  water 

Soluble  8tai*ob  and  gum 

Cellulose 

Starch*  by  difference 


100.00 


! 


Perot 

Pmr.oL 

10.18 

hn 

2.14 

7.06 

18B 

177 

7.68 

163 

7.ir 

8.67 

8.98 

Loe 

2.98 

2L88 

28.78 

L75 

L84 

8&07 

48.88 

108.88 


Without  doubt  a  similar  correction  is  necessary  in  the  case  of  tiir 
other  sweet  corns  analyzed,  the  soluble  starch  being  too  low  and  the 
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common  starcli  too  higli,  throngli  having  calculated  all  of  the  albumin- 
oids except  zein  as  being  soluble  in  water. 

A  very  noticeable  fact  is  that  the  microscope  shows  the  starch  gran- 
ules of  sweet  com  to  be  very  much  larger  (.001  inch  diameter)  than  those 
in  ddinary  com  (in  White  Dent  .00026  to  .0003  inch  diameter,  T.  Taylor). 
If  a  whole  grain  of  sweet  com  be  soaked  in  water  containing  a  little 
acetic  add  tiiere  will  be  extracted  the  same  soluble  starch  which  was  ob- 
tained in  analysis  of  the  powdered  grain.  This  starch  shows  no  organ- 
ised granular  structure  when  seen  under  the  microscope,  and  when 
treated  with  iodine  the  liquid  appears  equaUy  colored  throughout. 

From  this  it  appears  that  there  exists  in  sweet  com  a  considerable 
amount  of  strobch  in  an  amorphous  and  soluble  condition.  That  this 
amoont  may  bo  slightly  increased  by  the  process  of  pulverization  in  an 
iron  mortar  is  possible,  for  it  has  been  shown  by  Bedwood  that  large 
Btarch'grains  may  be  ruptured  by  trituration,  while  smaller  grains  elh 
cape. 

The  considerable  variations  in  the  amounts  of  soluble  starch  and  gam 
in  the  different  samples  of  sweet  com  may  be  due  to  various  causes. 

First.  Different  amounts  actually  present. 

Secondly.  A  greater  number  of  starch-grains  may  be  ruptured  in  pul- 
Terizing  different  saLiples. 

.    Thirdly.  It  seems  probable  that  partial  fermentation  of  the  air-diy 
■ample  may  render  part  of  the  starch  soluble. 

It  is  well  known  that  ordinary  commeal  undergoes  some  such  changes 
when  kept  for  some  time,  and  it  would  seem  that  the  meal  from  sweet 
eom,  containing,  as  it  does,  much  more  sugar,  would  be  still  more 
likely  to  ferment. 

It  is  almost  impossible  to  get  identical  amounts  of  water  extract  from 
the  same  sample  of  sweet  com.  even  when  duplicate  determinations  are 
made  at  tiie  same  time  and  under  the  same  conditions.  It  appears,  tiien, 
that  the  figures  for  soluble  starch  are  valuable  chiefly  as  preliminary 
statements.  Work  already  commenced  will,  it  is  hoped,  give  more  defi- 
nite results  and  better  methods  of  estimation. 

EsTDiCATiON  OF  TOTAL  ALBUMINOIDS. — The  grass  is  bumcd  with  ex- 
0M8  of  soda-lime,  and  the  evolved  ammonia  received  in  decinormal  acid. 

Die  total  nitrogen  multiplied  by  6.25  equals  the  total  albunmioids. 
Sweet  com  differs  from  ordinary  field  com  in  several  particulars : 
L  In  its  greater  content  of  sugars ;  in  the  samples  analyzed  the  pro- 
portion is  2.65  to  1. 

2.  In  sweet  com  the  amounts  of  sugar  and  zein  are  about  equal ;  in 
fcld  com  the  proportion  of  zein  to  sugar  is  2.7  to  1. 

3.  Only  6  to  5.5  per  cent,  of  field  com  is  dissolved  by  cold  water ;  the 

)n  so  formed  may  be  filtered  perfectly  clear,  and  contains  no  starch, 

7  sugars  and  gum.    K  sweet  corn  be  treated  in  the  same  way 

^      wld  water  a  milky  liquid  results  which  cannot  be  filtered  clear  by 

f  double  papers.    The  amounts  thus  dissolved  average  about  32  per 

of  the  air-diy  grain.    The  filtered  solutions  thus  obtained  contain 

amylaceous  matter,  which  gives  with  iodine  a  light  violet  color; 

only  a  slight  amount  of  iodine  is  added  the  color  fades,  but  may 

lewed  by  further  additions  of  iodine.     This  amylaceous  matter  is 

ly  similar  to  the  "amiduline''  aD(l  ^^amyloffeu"  of  older  German 

rtB.    It  will  be  understood  that  the  term  '*  soluble  starch ''  is  used  in 

y^ses  to  indicate  this  soluble  matter  which  is  colored  blue- violet 

In  this  connection  it  seems  probabhj  that  the  analysis  of 

ergreen  sweet  com,"  made  by  W.  O.  Atwater,*  is,  in  part, 

•    •Awiriimn  JomuJ  Sdeiioe  and  Ai\«,  1869,  yoL  48,  p.  352. 
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incorrect  in  the  amount  of  sugar  (11.64  per  cent.),  in  the  amount  so 
ble  in  cold  water  (16.28  per  cent.),  and  in  the  entire  omission  of  this  an 
laceous  matter. 

It  will  be  seen  again  that  one  effect  of  crossing  has  been  to  make  t 
amount  of  soluble  starch  in  Golden  sugar  com  considerably  less  th 
in  the  ordinary  varieties  of  sweet  com. 
4.  The  much  greater  amount  of  oil  in  sweet  com  is  noticefible. 
Chemical  analysis  seems  to  give  no  clew  as  to  the  reason  why  p< 
com  should  "  pop ''  when  heated.  The  amount  of  albuminoid  mattei 
higher  and  starch  is  lower  than  in  other  kinds  of  com ;  in  other  respe< 
the  difference  is  not  strongly  marked. 

A  noticeable  difference  between  winter  and  spring  wheats  is  seen 
the  greater  content  of  albuminoid  matter  in  spring  wheat;  the  starch 
in  equal  measure  diminished,  while  all  the  other  constituents  are  pra< 
caUy  the  same. 

i  It  would  be  obviously  premature  to  enter  into  very  extensive  genei 

I  izations  based  upon  the  results  of  comparatively  a  few  analyses,  but  ii 

contemplated  to  continue  these  analyses  of  our  cereals  and  grasses ;  a 

I  that  those  desiring  to  use  the  data  furnished  by  the  analyses  given  m 

I  '  rely  upon  the  resets  with  confidence,  in  so  far  as  the  methods  made  i 

;  of  in  analysis  were  reliable,  it  may  be  added  that  in  every  case  where  r 

i  Bonable  doubt  existed  as  to  the  accuracy  of  any  determination  throu 

,  I  any  excess  or  deficiency  of  any  constituent  compai-atively,  such  deten 

nation  has  been  made  "in  duplicate  or  triplicate  when  tnought  advi 
'"  ^  ble.    In  other  cases  where  a  normal  amount  of  any  constituent  v 

found  present  a  single  determination  has  sufficed  generally. 
;  It  is  greatly  to  be  desired  that  before  long  more  liberal  provision  n 

■  be  made,  both  in  laboratory  facilities  and  working  force,  for  the  v 

amount  of  chemical  work  pressing  upon  this  division,  which,  as  the 
^ !  port  will  show,  has  been  request^  to  carry  tlirough  chemical  invei 

'.;  gations  for  nearly  every  department  of  the  government,  and  whicli 

quires  for  even  the  work  exclusively  its  own,  fully  ten  times  the  forc€ 
!.  j  present  assigned  it  by  law. 

'  !  Eespectfully  submitted. 

*^'  PETER  COLLIBB, 

ChemisTi 
To  Hon.  William  G.  LeDuc, 

Commissioner  of  Affriculture, 
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REPORT  OF  THE    BOTANIST  AND   CHEMIST  ON 

GRASSES  AND  FORAGE  PLANTS. 

The  importance  of  the  grasses  in  all  systems  of  agriculture  can  hardly 
be  overestimated.  Indeed,  the  proportion  of  meadow  and  pasture  lands 
in  any  region  is  a  good  criterion  of  tbie  agricultural  wealth  of  that  region* 

In  some  x>ortions  of  our  country  the  importance  of  the  grass  crops  has 
been  overlooked  in  the  desire  to  realize  immediate  result  from  special 
crops.  The  result  has  generally  been  impoverished  land  and  too  fre- 
quenUy  an  impoverished  people.  The  farmer  who  has  an  abundance  of 
pasturage  and  meadow  land  has  the  elements  of  wealth  in  his  hands. 
Cattle  and  stock  can  be  raised  on  the  grass,  and  they  return  to  the  land 
those  fertilizing  materials  which,  judiciously  employed,  keep  the  land 
always  in  good  condition  and  give  sure  and  reliable  returns. 

Intelligent  and  enterprising  agriculturists  in  all  parts  of  the  country 
aie  now  awake  to  the  importance  of  this  subject,  and  are  anxiously  in- 
quiring into  the  value  and  adaptation  of  different  kinds  of  grasses  for 
tbetmse. 

The  difference  of  soil  and  climate  in  different  portions  of  our  extensive 
country  are  such  as  to  require  the  cultivation  of  a  large  variety  of  grasses. 
Ill  some  sections  the  rigor  of  climate  is  such  that  it  is  necessary  to 
stable  and  feed  cattle  for  six  months  of  the  year.  In  other  sections,  and 
particularly  in  the  Gulf  States,  stock  can  obtain  their  living  in  the  field 
not  only  in  summer,  but  during  the  winter  season  also,  provided  they 
hare  access  to  grasses  which  miake  their  growth  at  that  season.  There 
is  a  dass  of  grasses  which  in  the  Southern  and  Southwestern  States 
seem  adapted  to  this  purpose,  and  which  are  commonly  known  as  winter 
grasses.  These  are  mostly  grasses  of  a  rather  coarse  structure,  and  are 
chiefly  valuable  before  they  send  up  their  flowering  stalks,  which  are 
nsoally  harsh  and  innutritions.  Mr.  G.  W.  Howard,  in  his  treatise  ^^  On 
the  Gultivation  of  the  Grasses  and  Forage  Plants  at  the  South,''  says : 

One  of  the  most  marked  and  singnlar  advantages  of  the  Sonth  is  its  ability  to  stow 

wnaaeB  which  may  be  pastured  in  the  winter.    It  is  a  blessing  of  climate  which  we 

Mve  not  yet  appreciated.    *    *    *    By  the  aid  of  the  winter  grasses  it  is  perfectly 

pnicticable  to  raise  colts,  cattle,  and  sheep  throughout  a  large  portion  of  the  South 

without  other  cost  than  the  interest  on  land  and  the  value  of  the  salt.    *    *    *    There 

Qo  adequate  substitute  for  winter-grass  pastures.    Oats,  barley,  and  rye  may  be 

jxed,  but  the  stock  must  be  taken  from  them  at  a  season  when  the  necessity  is  most 

ehingi  and,  besides,  they  must  be  sowed  annually,  which  is  expensive.    *    *    *    In 

oonnectien  it  will  not  be  amiss  to  make  some  remarks  on  Virinter  pastures  gener- 

.    They  must  not  be  pastured  when  the  ground  is  wet ;  at  such  times  all  stock 

jt  be  removed  from  them.    They  must  not  at  any  time  be  grazed  too  closely.    Every- 

iv  knows  how  to  treat  a  rye  or  barley  lot.    It  is  weU  known  that  if  stock  bite  into 

wn  of  the  plant  it  wm  be  kiUed.    Winter-grass  pastures  must  be  treated  in 

m        way  as  grain  pasture.    The  temptation  to  transgress  in  this  particular  is 

^4c«*t.    When  aU  other  vegetable  matter  is  dead,  live  stock  become  almost  crazy 

irreen  food,  and  they  are  simered  by  the  sympatnizing  owner  to  remain  while  a 

le  of  green  food  is  visible.    As  a  consequence  of  this  practice  persisted  in,  the 

8  kill^.    It  will  be  better  to  buy  fodder  if  it  be  necessary,  rather  than  allow  a 

wce  so  ruinous  to  the  farmer. 

A     ther  class  of  grasses  are  those  which  begin  to  grow  late  in  the 

and  flourish  through  the  dry  and  hot  summer  and  autumn.    Some 

I    tie  grasses  furnish  an  abundant  yield,  which  may  be  cut  several 

luring  the  season. 
J  or  to  test  the  value  of  the  principal  grasses  and  forage  plants 
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which  have  been  more  or  less  employed  in  the  South,  this  department 
solicited  from  Southern  and  Western  agriculturists,  the  past  season, 
samples  of  such  grasses  in  sufficient  quantities  for  analysis  by  the  chem- 
ist of  the  department.  The  principal  contributors,  and  their  contribu- 
tions, in  response  to  this  request,  were  as  follows : 
1st,  From  Prof.  S.  B.  Buckley.  Austin,  Tex.,  the  following  kinds: 

Fanicum  Texanum^  Texas  miUet. 

Panicum  ohtnsum. 

Panicum  virgatum,  Tall  Panic,  or  Switch  grass. 

Panicum  criisgallij  Barnyard  grass,  Cock's-foot. 

Paspalum  Ueve^WsLter  grass. 

Setaria  setosa/Bnstle  grass. 

Andrapogon  Virginicus,  Broom  Sedge,  Sedge  grass. 

Sorghum  nutans  var.j  Wood  grass. 

L&ptochloa  mucronata.  Feather  grass. 

HUuaine  Indica,  Yard  grass.  Crow-foot. 

Trieuspis  sesleroides. 

Muhlenbergia  diffusa,  Drop-seed  grass. 
2d.  From  Mr.  Charles  Mohr,  Mobile,  Ma,. : 

Lespedeza  ^triato^Japan  clover. 

Eleasine  Indica,  Yard  grass. 

Muhlenbergia  diffusUy  Drop  seed. 

Leptochloa  mucronata.  Feather  grass. 

Pamicum  sanguinale.  Greib  grass. 

Pa/nicum  virgatum.  Tall  panic.  Switch  grass. 

Pam>icum  filiforme,  Slender  Crab  grass. 

Pamicam  anceps. 

Panicum  crus-galli,  Barnyard  grass,  Cock's-foot. 

Pa/nicwm  prol^erum,  Crab  grass.  Sprouting  Panic  grass. 

Panicum  divaricatum,  Cane-like  Panic  grass. 

Paspalum  pra^cox  and  other  species. 

Oynodon  Dactylon,  Bermuda  grass.  Wire  grass. 

Andrapogon  (3  species),  Broom  grass.  Broom  Sedgeb 

Sorghum  Halapensej  Johnson  grass. 

Untola  gracilis. 
3d.  From  D.  L.  Phares,  Woodville,  Miss. : 

Eleusine  Indica  Yard  grass,  Crow-foot  grass. 

Po/Spalum  prcecoxj  Water  grass. 

Leptoohloa  mucronata^  Feather  grass. 

Panicum  sanguinalCj  Crab  grass. 

Hordeum  pratcnsdj  Barley  grass. 

Sporobohis  Indicus^  Smut  grass. 

Tripsacum  dactylotdes,  Gama  grass. 

Panicum  erusgallij  Barnyard  grass. 
Cynodon  Dactylon,  Bermuda  grass. 

Andrapogon  Virginicus,  Broom  grass.  Broom  Sedge. 

Eragrastis  poceaides,  var. 
4th.  From  Mr.  W.  A..  Carswell,  Americus.  Ga. : 

Eleusine  Indica,  Yard  gi-ass,  Crow-ioot  grass. 

Dactyloctenium  JEgyptiacum  Crow-foot  grass. 
5th.  From  Mr.  E.  Hall,  Athens,  HI. : 

Hierochloa  horealis,  Yanilla  grass. 

BroniKS  carinaUis^  California  Brome  grass. 
6th.  From  IMr.  Theo.  Louis,  Louisville,  Wis.: 
Poa  pratensis,  June  grass,  Blue  grass. 
Poa  seratina,  Fowl  Meadow  grass. 
Agrostis  exarata^  Native  red-top. 


Faxxodk  TBZAirUlL 
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Spedmens  were  leeeiyed  from  a  number  of  other  persons  in  quantities 
too  small  for  chemic^J  analysis,  but  in  nearly  all  cases  they  were  but 
repetitions  of  tiiose  above  named.  Some  of  the  8i>ecimens  analyzed  are 
of  very  inferior  quality,  and  not  to  be  recommended  for  cultivation;  but 
a  great  point  is  gained  in  the  determination  of  that  fact,  and  the  descrip- 
tion and  figures  given  wUl  enable  every  farmer  to  know  which  to  adopt 
and  which  to  reject. 

In  addition  to  the  true  grasses  there  is  a  line  of  forage  plants  belong- 
ing to  otiier  families  which  are  found  to  have  highly  nutritive  properties 
and  to  be  well  adopted  to  cultivation  for  various  purx)oses.  These  are 
mainly  leguminous  plants,  as  the  clovers  (alfalfa  or  lucem)  pease,  and 
vetches.  Some  new  plants  of  this  class  have  recentiy  attracted  atten- 
tion in  the  South,  and  are  treated  of  in  this  paper.  They  are  Lespedeza 
gtriata  (Japan  clover),  Bichardsonia  scabra  (Mexican  clover),  and  a  sx)eGies 
of  Dewnodiuniy  called  in  Florida  beggar-lice. 

The  drawings  of  the  grasses  were  careftdly  made  by  Mr.  G.  Marx,  and 
the  plates  will  be  of  great  assistance  in  enabling  farmers  and  others  to 
identify  the  various  lands  or  species. 

In  the  following  pages  the  botanical  name  of  the  grass  is  first  given^ 
and  then  the  common  one  or  ones.  A  glossary  of  terms  is  given  at  tiie 
end,  to  which  reference  can  be  made  when  necessary. 

The  grasses  belonging  to  the  genus  Panicunij  sometimes  called  Panio 
grasses,  are  very  numerous,  and  differ  very  widely  in  their  appearance. 

The  general  botanical  characters  of  the  genus  are  as  follows: 

panioitm:. 

Flowers  in  spikes,  racemes,  or  panicles.  Spikelets  2-flowered,  or  with 
ene  perfect  and  one  rudimentary  flower;  glumes  two,  herbaceous,  the 
lower  one  usually  short  or  minute,  the  upi)er  as  long  as  the  fertUe  flower  j 
Uie  lower  flower  either  neutral  or  staminate,  of  one  palet  which  closely 
xesembles  the  upper  glume,  and  sometimes  with  a  second  thin  palet;  tiie 
upper  flower  x>erfect,  closed,  coriaceous  or  cartilaginous,  usually  flattish 
panJlel  with  the  glumes,  awnless,  inclosing  the  free  and  grooveless  grain; 
stamens  three;  stigmas  plumose,  usually  purple. 

Paotcum  Texanttm— Texafi  Millet. 

JDesortption. — Branches  of  the  panicle  rough,  the  pedicels  with  scat- 
tered hsors,  especially  near  the  flowers;  spikelets  oblong,  somewhat 
pointed,  2  to  2}  lines  long,  sparsely  hairy ;  lower  glume  half  or  two-thirds 
the  length  of  the  upper,  acute,  6-nerved,  the  lateral  nerves  uniting  witii 
tlie  mi£ierve  below  the  apex;  upper  glume  prominently  5  to  7  nerved, 
pointed;  sterile  flower  with  2  palets^  tiie  lower  5  to  7  nerved,  much  l^e 
tlie  upper  glume,  the  upx>er  palet  thm  and  transparent,  as  long  as  the 
lower :  perfect  flower  ovate  or  oblong-ovate,  acutish,  transversely  wrinkled 
with  fine  reticulated  stnsd. 

An  annual  grass  two  to  four  feet  high,  sparingly  branched,  at  first 
ecec^  becoming  decumbent  and  widely  spreading,  very  leafy,  sheaths 
and  leaves  finely  soft — ^hairy ;  margin  of  tiie  leaves  rough ;  leaf  blades  6 
to  8  inches  long  and  ^  to  1  inch  wide,  upper  leaves  reaching  to  the  base 
of  fhe  panicle,  or  nearly  so;  panicle  6  to  8  inches  long,  strict,  the  branches 
otteniate,  erect,  simple,  3  to  4  inches  long,  with  somewhat  scattered 
spikelets. 
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Habii  cmd  uses. — ^A  grass  of  vigorous,  rapid  growth.  It  is  very  leafy, 
the  leaves  broad,  rather  thin,  Bprinkled  with  short  soft  hairs.  It  grows 
2  to  3  feet  high,  but  the  spreading  stalks  are  often  4  feet  or  more  in  lengthy 
growing  very  close  and  thick  at  the  base,  and  yieldiag  a  large  amount 
of  food. 

This  grass  has  been  brought  to  the  attention  of  the  department  dur- 
ing several  years  past.  Mr.  Pryor  Lea,  of  Goliad,  Texas,  has  had  it  in 
cultivation  for  a  number  of  years,  and  writes  respecting  it  as  follows: 

I  consider  it  far  snperior  to  any  gnus  that  I  ever  savr  for  hay.  It  is  a  mnoh  more 
certain  crop  than  millet,  and  cultivated  with  less  labor,  and  all  kinds  of  stock  prefer 
it.  I  expect  to  report  a  ^ood  second  crop  on  the  same  ground  this  year.  In  this  reeion 
this  grass,  in  the  condition  of  well-cultured  hay,  is  regarded  as  more  nutritious  Siaii 
any  other  crass.  It  grows  only  in  cultivated  land;  it  prospers  best  in  the  wannest 
fourth  of  uie  year;  its  luxurious  growth  subdues  other  passes  and  some  weeds,  with 
the  result  of  leaving  the  ground  in  an  ameliorated  condition.    (See  Plate  1. ) 

Proximate  analysis  of  Panicum  Texanum,  from  Texas  (Texas  MUlet), 

Pttretftl 

on - 1.98 

Wax 56 

Sugars 12.49 

Gum  and  dextrin...... • 5.98 

CeUulose 27.68 

Amylaceous  ceUulose 20. 64 

AUiaU  extract 18.43 

Albuminoids - - 5.61 

Ash - 6.63 

100.00 

Analysis  of  ash  of  Pa^Ucum  Texanum  (Ttxas  MXUi), 


Potassium 4.54 

Potassium  oxide 27.95 

Sodium 1. 58 

Sodium  oxide .... 

Calcium  oxide 7. 39 

Magnesium  oxide 4.57 

Bulphurio  acid 4.63 

Phosphoric  acid 8.48 

Silicic  acid 34.31 

Chlorine 6.55 

100.00 

PAmcuM  GBUSGALLI— Barnyard  grass,  Gock's-foot  grass. 

Description. — ^This  is  an  annnal  grass,  with  thick,  stent  cohn,  branch- 
ing from  the  base,  2  to  4  feet  high ;  leaves  long,  ^  inch  or  more  wide, 
rough  on  the  margins,  otherwise  smooth,  with  the  sheath  smooth  or 
rough ;  spikes  1  to  3  inches  long,  numerous,  crowded  in  a  long  raceme 
or  a  dense  panicle,  which  is  rough  with  stiff  hairs ;  the  glumes  ovatey 
rough,  abruptly  pointed;  lower  palet  of  the  neutral  flower  Anally 
bearing  a  rough  awn ;  varies  greatly,  sometimes  awnless  or  nearly  so, 
sometimes  long  awned,  especially  in  the  variety  hispidum,  a  very  large 
and  coarse  form  of  the  species,  with  the  sheaths  of  the  leaves  rough, 
haiiy ;  another  variety,  muticum,  is  destitute  of  the  awns  and  is  smooth 
throughout.    Very  common  in  waste  places  in  all  parts  of  the  country. 

Uses. — Of  this  grass  Dr.  0.  Mohr  says: 

An  annual,  2  to  3  feet  high,  bearing  its  ronghl^  awncd  flowers  in  dense  one-sided 
panicles,  composed  of  numerous  crowded  spikes:  it  grows  luxuriantly,  partioolarly  in 
tbo  lowlands  of  the  coast,  is  greedily  eaten  by  horses  and  cattle,  and  makes  a  hay  of 
^ood  quality.  It  is  Justly  regarded  as  an  exceUent  grass,  particularly  before  it  ripens 
lUs  seed,  as  in  the  later  stages  of  its  growth  the  long  and  stiff  awns  of  its  spikiM  tend 
to  make  it  somewhat  unpalatable. 


pANicim  CBuaaAi-Li. 
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Mr.  D.  L.  Phares,  Woodville,  Miss.,  says  of  this  grass :  "  The  hay- 
is  very  highly  esteemed  by  many  farmers.  In  Northeast  Mississippi 
I  have  seen  large  fields  of  it  mowed."  This  grass  should  be  cut  early, 
while  it  is  juicy  and  palatable.  This  will  be  at  the  first  appearance  of 
the  flowers.    (See  Plate  2.) 

Proximate  analysia  ofFanicum  crusgalli,  from  Texod  {Barnyard  grass,  Cock^s-foot), 

PerooBt. 

Oa 1.54 

Wax *. 87 

Sugars 13.87 

Qmnand  dextrin 5.07 

CeniUoBe 32.27 

Amylaceous  cellulose 21. 37 

Alkali  extract - 11.03 

Albaminoids 4.14 

Aah 10.14 

100.00 
Analysis  of  ash  of  Panioum  crtugalli  (Barnyard  grass^  CocJt^s-foot), 

Percent. 

P^jftaamnm 12.00 

Potaflsimn  oxide 13.26 

Sodliim ^ 37 

Sodium  oxide .... 

Caldmn  oxide • 7.23 

Magnesium  oxide.... 5.52 

Sulphuric  acid 3.69 

nrnphorio  acid 4.27 

tMlieioacid 42.18 

CnUorine 11.48 

100.00 

Panioum  SANauiNALE— Crab  grass. 

Ikscription. — ^An  annual  grass,  native  of  Europe,  but  thoroughly  natu- 

d  in  all  parts  of  the  country.    It  springs  up  in  cultivated  and  waste 

«      ds  in  the  summer,  and  grows  with  great  rapidity  in  the  hot  weather. 

nff  out  roots  from  the  lower  joints  which  take  firm  hold  of  the  soil 

ble  it  to  spread  in  all  directions.    It  is  esteemed  a  great  pest  in 

lurthem  States,  causing  a  great  deal  of  labor  to  keep  t£e  corn-fields 

•of  it.    In  the  Southern  States  it  is  weU  known,  and  is  one  of  the 

'  hay  crops,  giving  a  large  yield,  and  of  an  excellent  quality,  if  cut 

^  the  ripening  of  its  seeds.    It  is  also  employed  for  summer  past- 

d  answers  an  excellent  purpose  during  August  and  September, 

^      I  tiie  grasses  of  the  spring  are  old,  dry,  and  perhaps  burned  by  the 

The  flowers  are  on  slender  spikes,  wliich  are  4  to  G  inches  long, 

all  crowded  near  the  top  of  the  stem,  like  those  of  the  yard  grass 

€  indica)j  but  more  slender.    It  will  be  easily  recognized  by  the 

without  an  extended  description. 

*       —Professor  Killebrew,  Tennessee,  says: 

>  fine  pasture  grass,  although  it  has  bnt  few  base  leaves  and  forms  no  sward. 

ds  out  nomerous  stems,  branchiug  freely  at  the  base.    It  serves  a  most  useful 

-  aA  stock  husbandry,  ana  the  northern  farmers  would  congratulate  themselves 

ch  if  they  had  it  to  turn  their  cattle  on  while  the  clover  fields  and  meadows 
ihed  up  with  summer  heat.  It  fills  all  our  corn-fields,  and  many  persons  i>ull 
<vhich  IS  a  tedious  process.    It  makes  a  sweet  hay,  and  horses  are  exceedingly 

t,  leaving  the  best  hay  to  eat  it.    (See  Plate  3.) 

11  AG& 
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FMoimaie  analyHa  of  Fanicum  sanguinaU,  from  Alabama  (Crab  §raa8f  linger  ff 

cm 

Wtoi^ - 

BngaiB 

Gram  and  dextrin 

CeUnloae ^ 

Amylaceous  oeUnlose.. 

Allcali  extraot - 

AlbnminoidB 

AOi 1 

•  ■  II  ■■ 

1 
Analj/iii  of  ash  of  P«iiiottiii  ionguinale  (Crab  ffra98,  Fmger  gran), 

Pfir< 
piotMBiiim  •.••••  .••— . ......  ......  ••••  ..••..  ..•••••••••. .... .... ....  •••••• 

Potassimn  oxide. .«••      3 

Bodimn • • •••- 

Bodinm  oxide •• 

Caloimn  oxide ••.....•••.... 

lii^nesinm  oxide • ....  .—  — . ....  ••..  ...••• . .... 

Bnlphnrio  acid.... 

Phosphorio  acid • ••...• .... .... . 

Silioio  add....  •• •••......... 

Ghlorine.^.. — ...—  .«.•  ....  ••••  ...••• .. 

Panicum  ymaATiTH— Tall  Panic  grafis,  Smtch  grass. 

Description. — ^A  tall  perennial  grass,  3  to  6  feet  high,  growi 
in  (dmnps  in  wet  or  moist  soil,  particalarly  near  the  coasts  '±  >  cu 
are  Arm,  nnbranched,  except  near  the  top,  where  tibiey  ox>en  into 
ample  spreading  panicle,  sometimes  2  feet  long ;  the  leaves  are  from 
2  feet  long,  flat,  ronghmargined,  ^  to  ^  inch  broad.  The  spikelets 
large,  i  inch  long,  ovate  and  pointed,  on  smooth  flexuous  pedicds: 

S lames  are  long-pointed,  the  lower  one-half  as  long  as  the  upx>er.  The 
ower  has  2  palets  and  contains  3  stamens :  the  upper  or  perfect 
is  obtosish  and  shorter  than  the  upper  glome.    The  brandies  ux 
panicle  are  at  first  erect  and  appressed,  £ially  spreading ;  ihey 
whorls  around  the  stem,  5  to  9  branches  in  the  lower  whorls,  fit 
the  upper  ones. 

Uses. — ^This  is  a  good  and  prolific  grass,  if  cut  when  young ;  "vi        : 
it  becomes  harsh  and  unpalatable.    It  forms  a  considerable  con    i 
of  the  native  grasses  of  the  prairies,  particularly  of  moist  louaui 
(See  Plate  4.) 

Froximaie  analyses  ofPanUmm  virgatum  (Tall  Panic  grass,  Switch  grass). 

No.  1  Texas,  No.  2  Alabama. 

No.l. 
Peroont      ] 

Oil 1.25 

Wax 45 

Sugars 7.05 

Gimi  and  dextrin 3.37 

Cellulose 37.38 

Amylaceous  ceUnlose 27.59 

Alkali  extract 13.06         « 

Albuminoids 6.01 

Ash 4.84 

100.00       ^ 
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Andl]f§e8  of  oih  of  Panicum  virgaiwn  (Tall  Panic  grass,  Sttitch  grass). 

No.  1.  No.  2. 

Per  cent.  Per  o«Dit. 

PotMsiam 3. 36  1. 54 

Potaanmn  oxide 18.76  22.53 

BodiTiin 1.22  1.74 

Bodinin  oxide .... 

Calciam  oxide 7.87  7.^^ 

Ifagnesinm  oxide 3.63  7.98 

Bolphnric  acid .- 3.56  6.29 

FhoBphoric  acid 5.50  4.37 

BOieicacid 61.17  45.10 

Cailarin* 4.93  4.06 

100. 00        100. 00 

Panicum  FrLiPORME — Slender  Grab  grass. 

Description. — ^This  is  a  native  species  of  Grab  grass.    It  is  anTmal^ 

Swing  with  erect,  slender  culms,  which  are  terminated  by  3  to  5  slen- 
,  er^  spikes  of  flowers.    The  leaves  are  1  to  2  inches  long,  smooth 
below,  sometimes  a  little  hairy  above,  the  lower  sheatiis  hairy. 

Uus. — It  grows  mostly  in  dry  sandy  soil,  and  is  of  little  value,  flx)in 
Ub  scanty  foUage  and  thin  wiry  stems. 


tuUlysis  of  ^anioMi  fLUforsM^  from  Alabama  (Slender  Crah  grmm). 

Per  ottt. 

cm ~ 1. 29 

Wax 25 

Sogan 5. 89 

Gimi  and  dextrin — 4. 67 

CeUnloee - 26. 78 

AvYlaoeonB  oeUnloee • 29. 96 

JJkaU  extract 23. 19 

Anraminoids ••— 3. 32 

Aih .^. 4. 65 

100.00 
Analysis  of  ash  ofPankum  fil^forme  (Slender  Crab  grass). 

PerV)6Bit 

^(tMrinm 13. 41 

Fotaeaiam  oxide 12. 98 

podium  .•......•...-•--.• ....  ...... «... .... .... ....  .•••.. ........ .... .. ...  ...• 

flodixun  oxide.......... .... 

IMftinm  oxide 4.69 

Magneeiiun  oxide 6. 18 

0a$haric  acid j^.. <... 4.84 

nMphorio  acid 6.37 

aOiooacid 40.36 

CUorine 12.17 

100.00 

Panioxtm  jumbntorum — ^Guinea  grass. 

Description. — This  is  a  perennial  grass,  of  strong,  vigorous  growth,  a 
ve  of  Africa,  extensively  cultivated  throughout  the  tropics.    Mr. 
1     Mohr,  of  Mobile,  who  sent  the  spedmens  for  analysis,  says : 

1         —It  is  planted  with  ns  in  the  "beginning  of  April ;  admits  the  first  cutting  dnr- 

-ucj  last  weok  of  May :  it  makes  very  large  hunches^  and  is  to  be  cut  before  ex- 

•  to  the  height  of  about  18  inches.    In  that  stage  it  is  very  sweet,  tender,  and 

n^      ed  as  hay.    In  moderately  fertilized  land  and  favorable  seasons  it  can  be  ont 

■  mtO  or  six  weeks,  yielding,  by  its  throwing  out  numerous  stolons,  increased 

intil  killed  down  by  frost.    Tbo  roots  are  easily  protected  during  the  winter  by 

KKverinewith  cronnd,  like  the  rattoons  of  sugar-cane,  and  allowing  of  a  mam- 

n^  uTord  the  best  means  of  propagation.    Those  root-cuttings  are  set  out 

Uie  beginning  of  ApriL 
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This  grass  must  not  be  confounded  with  the  Sarghvm  halapm%e  or 
Johnson  grass,  which  is  often  improperly  called  Guinea  grass  from  its 
similar  habit  and  appearance. 

Proximate  analysis  of  Panicumjumentorum,  from  Alabama  (True  Guinea  grasi), 

_._  Per  oeal 

Oil 1.27 

Wax 31 

Sugars, 5.93 

Gam  and  dextrin 4,51 

CeUolose 31.76 

AmylaceooB  ceUolose 16.30 

Al]bdi  extract 22.60 

Albmninoids 8.95 

Aflh.: 8.37 

100.00 
Analysis  of  ash  of  PanUmm  jumentorum  (True  Guinea  grass), 

_  .  Percent 

Potassinm • 8.57 

Potassiam  oxide • 35. 93 

Sodimn  .•...•—•...•••....•.•..-.....— •.....••... 

Sodium  oxide • • **3I 

Calciom  oxide ,  10.  fg 

Magneainm  oxide.. 14. 15 

Snlphnric  acid 2.51 

Phosphoric  acid 4. 37 

Silicic  acid • 16.51 

Chlorine 7.77 

100.00 

Panioum  obtusum— Obtuse-flowered  Panic  grass. 

• 

Description. — ^This  grass  is  similar  in  appearance  to  the  Panioum  Tea^ 
a/nuMj  or  Texas  Millet,  but  is  lower  and  less  vigorous  in  growth,  with 
narrower  panicles  and  narrower  and  smoother  leaves.  It  grows  in 
South  America,  Mexico,  New  Mexico,  and  Texas*  The  specimens  for 
analysis  were  sent  by  Prof.  S.  B.  Buckley,  of  Austin,  Tex.  We  do  not 
know  that  it  extends  east  of  the  Mississippi  Eiver.  We  are  not  aware 
that  it  has  been  tried  with  reference  to  its  agricultural  value. 

Proximate  analysis  ofPanicum  obtusum,  from  Texas. 

Oil 1.77 

Wax 50 

Sugars ^ 9.68 

Gum  and  dextrin.... 5,74 

CeUnlose 33.38 

Amylaceous  ceUolose 24.81 

Alkali  extract 8.75 

Albuminoids -...— 7.28 

Ash a75 

100.00 

Analysis  of  ash  ofPanicum  obUuum, 

Potassium 4,03 

Potassium  oxide ...— 21.66 

Sodium ..a..-- .^., 

Sodium  oxide "**3 

Calcium  oxide Kit 

Magnesium  oxide 3^13 

Sulphuric  acid ....!....  6.7? 

Phoephoric  acid , f^yg 

Silicic  acid 48L0O 

Ohloilne , 49O 


/ 


100.  oi 
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Oynodon  dacttlon— Bermuda  grass,  Wire  grass. 

Description. — ^A  low,  creeping  perennial  grass,  with  abundant  short 
leaves  at  the  base,  sparingly  sending  up  slender,  nearly  leafless  flower 
stalks,  with  3  to  5  slender,  diverging  spikes  at  tiie  summit.  The  flowers 
are  arranged  in  a  close  row  along  one  side  of  these  spikes.  The  spike- 
lets  are  one-flowered^  with  a  short  pedicelled  rudiment  of  a  second  flower. 
The  glumes  are  pointed,  but  without  awns;  the  lower  palet  boat- 
shap^. 

Habit  and  uses, — ^This  grass  is  a  native  of  Europe,  and  is  abundantly 
naturalized  in  many  other  countries.  It  is  said  to  be  a  common  pasture 
grass  in  the  West  Indies.  In  the  Southern  States  it  has  long  been  the 
chief  reliance  for  pasture,  and  has  been  extravagantly  praised  by  some, 
and  cursed  by  others  who  find  it  difficult  to  eradicate  it  when  once  es- 
tablished. Its  properties  have  been  very  folly  discussed  in  southern 
journals,  particularly  in  the  "  Manual  of  Grasses,'^  by  Mr.  0.  W.  Howard, 
and  in  the  "  Grasses  of  Tennessee,"  by  Prof.  Killebrew.  Mr.  0,  Mohr 
says: 

It  thriveH  in  the  arid,  Ijarren  drift  sanda  of  tlie  sea-sliore,  covering  them  by  its  long, 
creeping  stems,  whose  deeply  penetrating  roots  impart  firmness  to  a  soU  which  else 
womd.  remain  devoid  of  vegetation.  It  is  esteemed  one  of  the  most  yalaable  of  onx 
gnmtBf  either  in  the  pasture  or  cured  as  hay. 

CJoL  T.  C.  Howard,  of  Georgia,  says: 

The  desideratum  to  the  South  is  a  grass  that  is  perennial,  nutritions,  and  adapted 
to  the  climate.  While  wo  have  grasses  and  forage  plants  that  do  weU  when  nursed^ 
we  have  few  that  live  and  thrive  here  as  in  their  native  habitat.  The  Bermnda  ana 
Crab  grasses  are  at  home  in  the  South.  They  not  only  live,  but  live  in  spite  of  negleot, 
and  when  petted  and  encouraged  they  make  such  gratefiQ  returns  as  astoni£  the 
benefactor. 

It  seems  that  it  rarely  ripens  any  seed,  and  the  usual  method  of  repro- 
ducing it  is  to  chop  up  the  roots  with  a  cutting-knife,  sow  them  broad- 
cast, and  plow  under  shallow.    Colonel  Lane  says: 

Upon  our  ordinary  upland  I  have  found  no  difficulty  in  destroying  it  by  close  cnlti- 
yation  in  cotton  for  two  years.  It  requires  a  few  extra  plowings  to  get  the  sod 
thoroughly  broken  to  pieces. 

Professor  Killebrew  writes: 

In  Louisiana,  Texas,  and  the  South  generally  it  is^  and  has  been,  the  chief  reliance 
tor  pasture  for  a  long  time,  and  the  immense  herds  of  cattle  on  the  soathem  prairies 
■abeist  principally  on  this  food.  It  revels  on  sandy  soils,  and  has  been  crown  exten- 
•iTely  on  the  sandy  hills  of  Virginia  and  North  and  8onth  Carolina.  It  is  used  ex- 
ftenalTely  on  the  southern  rivers  to  hold  the  levees  and  the  embankments  of  the  roads. 
It  win  throw  its  runners  over  a  rock  six  feet  across,  and  soon  hide  it  firom  view,  or  it 
win  run  do^vn  the  sides  of  the  deepest  gully  and  stop  its  washing.  Hogs  thrive  upon 
its  sacculent  roots,  and  horses  and  cattle  upon  its  foliage.  It  has  the  capacity  to  wil^- 
stsnd  any  amount  of  heat  and  drought,  and  months  that  are  so  dry  as  to  check  the 
mrowth  of  Blue  grass  will  only  make  the  Bermuda  greener  and  more  thrifty.    (See 

Pnximate  analyses  of  Cynodon  dactyhn  (Bermuda  grasSf  Wire  grassy  Scutch  grass). 

No.  1  from  Georgia,  No.  2fix)m  Alabama. 

No.  1.  No.  2. 

Per  cent.  Per  cent 

on 1.86  1.23 

Wax 36  .36 

Sugars 6.56  8.17 

Gnm  and  dextrin 9.29  3.59 

Cellnloee 24.55  23.57 

▲mylaoeous  cellulose, 27.43  29.30 

▲DcaU  extract 12.64  12.23 

Albamisoids 11.15  13.59 

6.16  7.96 

100. 00  100. oe 
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Analyses  of  ask  af  Cynodon  daciylon  (Bermuda  graUf  Wire  graB$,  Sontok  grass). 

No.  1.  No.  2. 

Per  cent.  Per  o«nl 

Potassinm 6.66  9.61 

Potassium  oxide 22.99  22.89 

Sodium .42 

Sodium  oxide ..... 

Calcinm  oxido 13.44  7.99 

Magnesinm  oxide , 5.00  2.96 

Sulpliuric  acid 9.37  11.31 

Phosphoric  acid 6.20  5.09 

Silicic  acid 30.29  30.27 

Chlorine 6. 05  9.46 

100.00  100.00 

Eleusine  Indica— CroTv-foot,  Yard  grass,  Dog's-tail. 

Description, — This  is  an  annual  grass  belonging  to  tropical  coontrieSy 
but  now  naturalized  in  most  temperate  climates.  In  the  Southiem  States 
it  is  found  in  every  door-yard  and  in  all  waste  places.  The  culms  or 
flowering  stems  rise  from  6  to  18  inches  high,  and  are  usually  coarse  and 
thick  J  the  summit  is  crowned  with  from  2  to  6  spikes,  resembling  those 
of  common  Crab  grass,  Panicum  sanguinaUj  but  much  thicker  and  heayier. 
It  makes  a  thick  bed  of  rather  coarse  but  rather  long  and  wide  leayes, 
and  takes  such  a  firm  hold  on  the  soil  that  it  is  difficult  to  pull  np  a 
clump  by  hand.  The  spikelets  are  crowded  on  one  side  of  the  flattened 
spikes,  2  to  6  flowered,  and  with  pointless  glumes. 

Uses. — It  does  not  seem  to  be  very  highly  recommended  for  cnltiYa- 
tion  in  the  South,  although  it  is  said  to  form  good  and  lasting  picking 
for  stock.    (See  Flat€>  6.) 

Proximats  analyses  of  Eleusine  Indica  (Crab  grass ^  Yard  grass j  Crow-foot ^  Do^s-taii), 
No.  1  from  TezaS;  No.  2  from  Georgia,  No.  3  from  AlabomA. 

No.  1.         No.  2.        No.  3. 

Per  cent.       Per  cent.     Per  ecnl 

Oil 1.78  1.72  2.27 

Wax :«  .35  .29 

Sngars 11.92  13.29  a® 

Gum  and  dextrin 6.:«  5.84  4.98 

Celluloue 31.29  22.38  21.6S 

Amylaceous  cellulose '. 25.46  26.37  21.97 

Alkali  extract 00  10.44  20.97 

Albuminoids 13.72  13.28  12.23 

AAh 9.12  6.33  7.07 

100.00  100.00  100.00 

Analyses  of  ash  of  Eleusine  Indica  (Crab  grass j  Yard  grass.  Crow-foot,  Dog'S'4aiU)m 

No.  1.  No.  2.         No.  3. 

Per  cent.       Per  cent.     Per  oibbL 

Potassium 9.52  7.39  4.55 

Potassium  oxide 10.27  24.79  30.98 

Sodium 1.26             3.56 

Sodium  oxide ....  ,„. 

Calcium  oxide 10.27  13.65  ILIO 

Masniesium  oxide 4.10  7.38  6^87 

Sulphuric  acid 4.24  5.79  &56 

Phosphoric  acid 2.69  9.68  9.84 

Silicic  acid 47. 56  24. 61  lft.S9 

Chlorine 10. 09  6. 71  9M 

100.00         100.00         MUV 
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DAOTYiiOCTENiTJM  ^aYPTiAOUM— Orow-foot  grass. 

Degcription, — ^This  is  an  annual  grass  somewhat  resembling  the  pre- 
eeding  {jSleu8ine)j  bnt  coarser  and  stiffer,  and  of  less  valne.  The  stems 
are  often  rooting  at  the  base,  with  commonly  fonr  acutely  pointed  stiff 
spikes  at  the  top  of  the  culm,  which  are  shorter  than  those  of  the  Elei^ 
9we  Indices  It  is  not  cultivated,  but  occurs  abundantly  in  some  locali- 
ties in  waste  or  neglected  grounos. 

ProximaU  analysis  of  Dactyloctenium  MgypHacum,  from  Georgia  (Crow-foot  groM), 

P«ro6B,l 

OU 1.64 

Wax 32 

Sugars 10.96 

Gum  and  dextrin : 5.60 

CMlolose 17.48 

Amjlaceoos  cellalose 31.03 

AlkaU  extract 16.46 

AUraminoids 9.01 

A^ 6.90 

100,00 

Analysis  of€uih  of  Daciyloctmium  JEgyj^tiacum  (Crow-foot  grass), 

Peroeal 

FotMsiam 7  50 

PtotaMium  oxide 21.20 

Sodium 

Sodium  oxide 

Caloinm  oxide 20.67 

ICagneflinm  oxide 6.91 

Sulphnrio  acid 4.42 

Phoepliorio  acid , 8.37 

aOieioacid 24.17 

OhloriiM 6.76 

loaoo 
Tripsactjm  dactyloides— Gama  grass. 

Description. — ^A  tall  perennial  grass,  with  solid  culms,  broad  and  flat 
leaves,  and  with  flower-spikes  from  4  to  8  inches  long,  produced  fixmi 
the  side  joints  or  from  the  top,  either  singly  or  2  or  3  together.  The 
upper  portion  of  these  spikes  is  staminate  or  male,  and  the  lower  portion 
pistillate  and  producing  the  seeds.  It  grows  from.  3  to  6  feet  high,  with 
faurge  broad  leaves  resembling  those  of  Indian  com.  The  upper  or  male 
portion  of  the  flower-spikes  drops  off  after  flowering,  and  the  fertile 
portion  easily  breaks  up  into  short  Joints.  These  joints  are  thick  and 
polished,  and  the  flowers  and  seeds  are  deeply  imbedded  in  them. 

Uiies. — ^Mr.  Howard  in  his  Manual  of  Grasses,  says: 

ThiB  is  a  native  o£  the  Soatli,  from  the  monntaiiis  to  the  coast.  The  seed  stem  nina 
wp  to  the  height  of  five  to  seven  feet.  The  seeds  break  off  from  the  stem  as  if  in  a 
Joint,  a  single  seed  at  a  time.  The  leaves  resemble  those  of  oom.  When  ent  before 
the  seed  stems  shoot  np  they  make  a  coarse  bnt  nntritions  hay.  It  may  be  cnt  three 
or  fonr  times  during  the  season.  The  quantity  of  forage  which  can  be  made  from  it 
is  enormous.  Both  cattle  and  horses  are  fond  of  the  hay.  The  roots  are  almoet  •■ 
large  and  strong  as  cane  roots.  It  would  require  a  team  of  fotir  to  six  oxen  to  plough 
it  up.  It  can,  however,  be  easily  killed  by  close  grazing,  and  the  mass  of  dead  roots 
would  certainly  greatly  enrich  the  land.  As  the  seeds  of  this  grass  vegetate  with 
imoertainty,  it  is  usuaUy  propagated  by  setting  out  slips  of  the  roots  about  2  feet  apttt 
each  way.  On  rich  land  the  tussocks  will  soon  meet.  In  the  absence  of  the  finer  nay 
fcanes  this  grass  wiU  be  found  an  abundant  and  exceUent  substitute.  Hie  hay  made 
fiom  it  iB  very  like  corn  fbdder,  is  quite  equal  to  it  in  value,  and  may  be  saved  at  a 
mha  ef  the  expense. 
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Professor  Killibrow,  of  Tennessee,  gives  a  similar  acconnt  of  the  grass. 
(See  Plate  7.) 

Proximate  analysis  of  Tripsacum  dactyloides,  from  Mississippi  (Gama  grass). 

Percent 

Oil 1.72 

Wax 68 

Sugars 8.84 

Gam  and  dextrin 3.66 

CeUulose 26.59 

AmylaceooB  ceUalose 20.84 

Alkali  extract 23.09 

AlbuminoidB 6.62 

Aah 5.96 

100.00 
Analysis  of  ash  of  Tripsacum  daciylaides  (Gama  grass). 

Percent. 

Potassium 6. 30 

Potassium  oxide ..•  29.06 

Sodium 4.77 

Sodium  oxide......... 

Calcium  oxide 1.64 

Magnesium  oxide 1.07 

Sulphuric  add 3.69 

Phosphoric  acid 2.52 

SiUcio  add 37.87 

Chlorine 13.08 

100.00 

Sorghum  halapense — Johnson  grass,  False  Guinea  grass. 

Description. — ^A  perennial  grass  with  strong,  vigorous  roots,  and 
abnndance  of  long  and  tolerably  broad  leaves.  Its  steins  atriedn  a 
height  of  5  to  6  feet,  with  a  large  and  spreading  panicle.  The  flowers 
and  seeds  are  much  like  those  of  brooin-com,  but  the  panicle  is  finer 
and  more  spreading.  An  account  of  this  grass  is  given  in  the  annual 
report  of  this  department  for  1874.  It  has  been  much  discussed  in  the 
Southern  journals.  It  has  been  dreaded  by  planters  because  it  seems 
almost  impossible  to  exterminate  it  where  it  has  once  been  established. 

Uses, — ^Mr.  Howard,  in  his  manual,  publishes  a  letter  from  Mr.  K.  B. 
Moore,  of  Augusta,  Ga.,  concerning  this  grass.  He  says  this  gentleman 
is  certainly  the  highest  authority  in  Southern  grass-culture.  It  is  his 
opinion,  after  an  experience  of  upward  of  forty  years  in  cultivating 
grasses,  that  this  gra^s  is  to  be  preferred  to  all  others.  It  is  perennial^ 
is  as  nutritious  as  any  other ;  when  once  set  it  is  difficult  to  eradicate ; 
will  grow  on  ordinary  land,  and  yields  abundantly.''    (See  Plate  8.) 

Proximate  analysis  of  Sorghum  halapensef  from  Alabama  (Means  grass ^  Johnson  groit, 

Egyptian  grass), 

Psr  omtk 

Oil 2.25 

Wax 61 

Sugar 7.37 

Gum  and  dextrin 5.14 

CeUulose 25.15 

Amylaceous  cellulose .' 25.87 

Alkali  extract 15.58 

Albuminoids 13.18 

Aflh , 4.86 

100.00 


Soughum  KUTAsa. 
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Andlysii  of  Mh  of  Sorghum  hala^ense  (MeaiM  grass,  Joknson  grass,  Egyptian  grass.) 

Percent. 

Potassium • 3.68 

Potassium  oxide 35.72 

Sodium .81 

Sodium  oxide 

Calcium  oxide 12.87 

Magnesium  oxide 6.73 

Sulphuric  acid 2.96 

Phosphoric  acid 10.44 

SiUcioacid 22.21 

Chlorine 4.58 

100.00 

Sorghum  nutans — Indian  grass,  Wood  grass. 

Description. — ^This  is  a  perennial,  tall  grass,  having  a  wide  range  over 
all  the  country  east  of  the  Kocky  Mounteins.  It  grows  rather  sparsely, 
and  forms  a  thin  bed  of  grass.  The  stalks  are  3  to  4  feet  high,  smooth, 
hollow,  straight,  and  having  at  the  top  a  narrow  panicle  of  handsome 
staraw-colored  or  brownish  flowers,  which  are  rather  drooping  in  fruit. 
Hie  spikelets  are  2  or  3  together  on  the  slender  branches  of  the  loose 
panicle ;  the  lateral  ones  sterile  or  reduced  to  a  mere  vestige;  the  mid- 
dle or  terminal  one  fertile.  The  palet  of  the  fertile  flower  has  a  twisted 
awn  half  an  inch  to  an  inch  long. 

Uses. — This  grass  has  not  usually  been  considered  of  much  agricultu- 
ral value,  but  it  forms  an  imi)ortant  part  of  the  native  grass  of  the  West- 
em  prairies,  and,  if  cut  early,  forms  good  and  nutritious  hay.  In  the 
Southern  States  and  in  Texas  there  are  two  additional  species  or  varie- 
ties which  are  not  materially  different.    (See  Plate  9.) 

Proximate  analysis  of  Sorghum  nutans  var.,  from  Texas,  (Indian  grass,  Wood  grass). 

Percent. 

OU 1.57 

Wax 10 

Sngars 7.27 

Gam  and  dextrin • 3.75 

Cellulose 36.70 

Amylaceous  celluloB© 27.25 

Alkali  extract 14.44 

Albuminoids 3.29 

ABh 5.63 

100.00 
Analysis  of  ash  of  Sorghum  nutans  var.  (Indian  grass.  Wood  grass). 

Percent. 

Potassium 6.74 

Potassium  oxide 16.84 

^     um 

um  oxide 

um  oxide 2.92 

esium  oxide......... 1.36 

t»*iuric  acid 2. 13 

i>6phoric  acid 2.35 

cic  acid 61.55 

^sAonne 6.11 

100.00 

Bbomxjs  uraoLOiDES — Schrader's  grass,  Eescne  grass. 

This  is  one  of  the  so-called  winter  grasses ;  that  is,  it  makes  a  large 

*  of  its  growth  daring  the  winter  montiis.    It  belongs  to  the  Chess 

I  family.    In  its  early  growth  it  spreads  and  produces  a  large 
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amonnt  of  leaves ;  early  in  the  spring  it  sends  up  its  flower  stalks,  which 
grow  about  3  feet  high,  with  a  rather  large,  open,  spreading  panicle,  the 
ends  of  the  branchlets  bearing  the  large  flattened  spikelets,  which,  when 
mature,  hang  gracefully  upon  their  stems,  giving  them  quite  an  orna- 
mental appearance.  These  spikelets  are  from  an  inch  to  an  inch  and  a 
half  in  length,  and  composed  of  two  acute  lanceolate  glumes  at  the  base, 
and  from  7  to  10  flowers,  arranged  in  two  rows  alternate  on  each  side  of 
the  axis.  The  flowers  are  lanceolate,  or  ovate  lanceolate,  the  lower 
palet  extending  into  a  fine  point  or  short  awn. 

During  several  years  past  this  grass  has  been  sent  to  this  department, 
chiefly  from  Louisiana  and  Texas,  and  has  been  much  commended. 
Many  years  since  the  same  grass  was  distributed  and  experimented  with 
under  the  name  of  Australian  oats,  or  Bromus  Schraderi.  It  is  not 
adapted  to  use  in  a  country  with  severe  winters,  and  hence  did  not  give 
satisfEiction  in  all  places.    Mr.  0.  Mohr,  of  Mobile,  says  of  it : 

Only  of  late  years  found  spreading  in  different  parts  of  this  State ;  makes  its  appear- 
ance in  Febmary,  grows  in  tufts,  its  numerous  leafy  stems  growing  from  2  to  3  feet 
high ;  it  ripens  the  seed  in  May ;  affords  in  the  earlier  months  of  spring  a  mnoh-rel- 
iahed  nntritions  food,  as  weU  as  a  good  hay. 

Under  date  of  March  4, 1878,  Mr.  Williams  writes  from  San  Antonio, 
Tex.,  describing  the  introduction  and  spreading  of  a  patch  of  this  grass. 
He  says : 

Inasmnoh  as  Western  Texas  is  the  great  stock-producing  section  of  the  Sonthwest, 
and  considering  the  fact  that  pasturage  is  scanty,  particularly  in  Febmary,  stunting 
the  growth  of  young  cattle,  tnis  seems  wonderfully  adapted  to  supply  just  what  S 
Bteauy  wanted,  both  for  milch  cows,  calves,  colts,  and  ewes  just  dropping  lambe;  and 
besides,  this  grass  grows  well  on  the  thinnest  soil  and  crowds  out  weeds,  matorinc  in 
March  and  early  April,  whilst  not  interfering  with  the  native  WMtquUe,  I  tharsfon 
regard  this  grass  as  a  wonderful  and  most  important  discovery. 

This  grass  is  said  to  have  been  introduced  into  Georgia  by  Gkaieral 
Iverson,  of  Columbus,  and  by  him  called  Eescue  grass.  Gntie  favorable 
opinion  which  it  at  nrst  received  does  not  seem  to  have  been  well  sus- 
tained in  that  State.    (See  Plate  10,  one-half  natural  size.) 

FttnUmate  a/Mlytis  of  Bromm  unioloideSf  from  department  grounds  (Schroder's  gram^ 

grass). 


▲mylaceoi 
AilLali  ext 


Oil 2.99 

Wax S4 

Sugars 14.36 

Gnm  and  dextrin 1.00 

Cellulose 24.31 

>U8  cellulose 23.74 

extract 13.13 

Albuminoids 12.45 

Ash 7.7S 

100.00 

Analysis  of  ash  of  Bromus  unioloides  {Schroder's  gross^  Rescue  gr<us), 

Paroeni. 

Potassium 16.38 

Potassium  oxide 37.20 

Sodium 1.27 

Calcium  oxide 4.43 

Magnesium  oxide 4.64 

Sulphuric  acid 5.61 

Phosphoric  acid 8.79 

fiilicioacid 4.84 

Chlorine lfi.0t 

IMLti 


BBOWUe  TJNIOLOIPBB. 
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Bromus  CARTNATtrs — California  Brome  grass. 

A  package  of  this  grass  was  sent  to  the  department  for  analysis  by 
Bir.  E.  Hall,  Athens,  fil.  It  was  grown  hy  him  from  California  seed. 
It  closely  resembles  the  preceding  species,  having  smaller  and  lighter 
spikelets,  and  is  i>robably  similar  in  its  growth  and  properties. 

Proximate  analysis  of  Bromus  oarinatus,  frcmi  Illinois  (California  Brome  grass). 

Percent 

Oa 2.46 

Wax 24 

Sugars 9.38 

Gain  and  dextrin 4.56 

CeUolose 26.90 

Amylaceons  cenulose 17.03 

Alkali  extract 19.15 

AlbnininoidB 9.88 

10.31 


100.00 

Analysis  of  ash  of  Bromus  carinatus  (California  Brome  grass), 

Peront. 

PotasBiiim 

Potassium  oxide 31.61 

Bodium 2.98 

Sodium  oxide 2.17 

Calcium  oxide 6.19 

Magnesium  oxide.... *    2.19 

Sulphuric  acid 3.94 

Phosphoric  acid 9.29 

ffilicioacid 38,33 

Oklorine 3. 30 

100.00 

Andeopogon  scopaeius — Broom  grass,  Broom  sedge. 

Description. — A  perennial  grass  with  tongh  wiry  stems,  growing  2  to  3 
feet  high,  with  the  narrow  flower  spikes  coming  ont  from  the  side  joints 
and  also  at  the  top.  The  spikelets  are  in  pairs  on  each  joint  of  the 
Blender  axis,  one  of  the  flowers  is  sterile  and  fringed  with  soft  spreading 
hairs,  the  other  perfect,  and  with  a  small  twisted  awn. 

Uses. — It  grows  mostly  in  dry  sterile  soil — "  a  great  eyesore  if  it  takes 
possession  of  meadows,  bnt  a  good  pasture  grass  before  it  shoots  np  its 
eahns,  after  which  stock  will  touch  it  no  more.''  Mr.  0.  Mohr,  Mobile. 
says  of  it :  "One  of  our  most  common  grasses,  covering  old  fields  ana 
ftnce-rows,  and  extensiyely  growing  in  the  dry  sandy  soil  of  the  pine 
woods.  Much  despised  as  this  grass  is  as  a  troublesome,  unsightly  weed, 
it  lias  its  good  qualities  which  entitle  it  to  a  more  charitable  considera- 
tioiL  In  the  dry  pine  woods  it  contributes,  while  green  and  tender,  a 
large  share  to  the  sustenance  of  stock."    (See  Plate  11.) 

UrtOBbmate  analysis  of  Andropogon  scoparius  from  Alnbama  (Broom  grasSf  Broom  sedgSf 

Purple  Wood  grass,) 

PerottQt. 

on 1.16 

Wax 43 

8«gaxs 5.37 

Craii  and  dextrin 3.44 

CMliilofle 24.91 

AaijlaMOiis  ceUnloee 26.61 

^klkaU  extract 28.07 

S.21 

3.iM 

100.00 
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Analysis  of  ash  of  andropogon  scopariua  (Broom  grasSf  Broom  sedge,  Purple  Wood  grass) 

Perocal 

Potassium i 15.70 

Potassimn  oxide 

Sodiiim ^ ^ ' 

Sodium  oxide 

Calcium  oxide 2.12 

Magnesium  oxide « .58 

Sulphuric  acid •• Trace. 

Phosphoric  acid.... 1.33 

SUicioacid 64.62 

Chlorine 15.65 

100.00 

Andropogon  furcatus^  Andropogon  Virginicus.  and  Andropogon  ma- 
crourus  are  other  species  of  this  genus,  which  nave  similar  chamcters 
with  the  preceding.  In  the  great  prairie  region  of  the  West  tiiese  form 
an  important  quantity  of  the  native  grasses.  Although  useM  as  a  re- 
source for  stock  having  a  range  over  uncultivated  fields  or  grounds,  their 
place  should,  as  early  as  possible,  be  filled  with  more  valuable  grasses. 
(Plate  12  is  Andropogon  furcatus.) 

Proximate  analysis  of  Andropogon  VirginicuSf  from  Texas  (Broom  sedge,  Sedge  grass), 

Peroenl 

on 1.24 

Wax 47 

Sugars 7.98 

Gum  and  dextrin 5. 02 

CeUulose 33.73 

Amylaceous  ceUulose 26. 32 

Alkali  extract • 5.80 

Alhuminoidfl 13. 00 

Ash 6.44 

100.00 

Analysis  of  ash  of  Andropogon  Virginicus  (Broom  sedge,  Sedge  grass). 

Percent. 

Potassium 7.01 

Potassium  oxide 13.  dS 

Sodium 

Sodium  oxide 

Calcium  oxide 6.76 

Biagnesium  oxide 1.83 

Solphuric  acid « 2.80 

Phosphoric  acid 2.97 

SUicioacid 58.33 

Chlorine 6.37 

100.00 

HiEEOCHLOA  BOBEALis — ^Vanilla  or  Seneca  grass. 

Description. — This  is  a  grass  of  northern  latitudes,  growing  in  moist 
meadows  near  the  coast,  also  in  low  marshy  ground  in  some  parts  of 
Illinois  and  other  States  bordering  the  Great  Lakes,  and  in  the  mount- 
ains of  Colorado  and  northward. 

A  package  of  the  grass  for  analysis  was  sent  by  Mr.  E.  Hall,  Athens, 
m.  The  name  Hierochloa  means  sacred  grass,  so  called  because  tills, 
among  other  sweet-scented  grasses,  was  stown  before  the  church-doors 
on  saints'  days,  in  the  north  of  Europe. 

The  culms  grow  from  one  to  two  feet  high,  with  short  lanceolate  leaves, 
and  an  open  pyramidal  panicle,  from  2  to  5  inches  long.    The  spikeletB 
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are  3-flowered ;  the  flowers  all  with  two  palets ;  the  two  lower  flowers 
staminate  only,  often  awned  on  the  middle  of  the  baek  or  near  the  tip  5 
the  uppermost  one  perfect,  short  pedicelled,  scarcely  as  long  as  the  oth- 
ers, and  awnless.  The  spikeJets  are  chestnut-colored  and  rather  orna- 
mental. 

Uses, — Experiments  are' wanting  to  determine  the  availability  of  this 
grass  for  agricultural  uses.     (See  Plate  13.) 

Proximate  analysis  of  HxcrocMoa  horealis,  from  IllinoU  (  VaniUa  grass f  Seneca  grass). 

Per  cent. 

Oil 3.75 

Wax 37 

Sugars 12.71 

Gnm  and  dextrin 5.42 

CeUulose 23.30 

Amylaceous  cellulose 23.15 

Alkali  extract 8.58 

Albuminoids 14.31 

Ash 8.41 

100.00 
Analysis  of  ash  ofSierochloa  horealis  (Vanilla  grass,  Seneca  grass). 

Percent 

Potassium 4.54 

Potassium  oxide 31.51 

Sodium 25 

Sodium  oxide ............•••  ..... 

Calcium  oxide • — — . ...... .....  3. 97 

Magnesium  oxide ••......•....•.•......  2.54 

Sulphuric  acid • 2.55 

Phosphoric  acid • 7.42 

Silicic  acid 42.73 

Chlorine 4.49 

100.00 

Spobobolus  Indious— Smut  grass. 

Description, — A  native  of  India,  but  now  spread  over  many  countries. 
It  occurs  more  or  less  abundantly  in  aU  the  Southern  States,  and  is 
called  smut-grass,  from  the  fact  that  after  flowering  the  heads  become 
affected  with  a  blackish  smut. 

Uses. — Mr.  D.  L.  Phares,  who  sends  it  from.  Mississippi,  says  that  it 
grows  luxuriantly  in  uncultivated  lands,  and  is  eaten  by  cattle  and 
norses,  and  seems  valuable.    Dr.  Gattinger,  of  Nashville,  Tenn.,  says: 

AU  parts  of  the  plant  are  equally  pliant  and  succulent.  It  sprouts  again  after  heing 
pastured  down,  with  numerous  new  culms^  and  its  growing  season  lasts  from  May  tifl 
frost.  The  culms  stand  about  two  feet  high,  and,  as  far  as  I  have  observed,  I  found 
it  always  growing  in  patches.  It  grows  in  low  and  small  tufts,  and  sticks  firmly  to 
the  soil.     I  would  very  earnestly  recommend  to  try  it  imder  cultivation. 

The  flowers  are  borne  in  a  long,  narrow,  spike-like  panicle.  The 
spikelets  are  single  flowered,  with  unequal  glumes.    (See  Plate  14.) 

Fmimate  analysis  of  Sporobolus  IndiouSf  from  Mississippi  (Smut  grass,  Indian  Drop- 
seed). 

Per  cent. 

oa 2.99 

Wax 31 

Sugars a  17 

Gum  and  dextrin 'J.  75 

Celliaoae U5.91 

Amylaceous  cellulose 27.06 

iJfaai  extract 14.16 

AJbiumxioids 12.46 

6.19 

100.00 
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Analysis  of  ash  of  Sporoholis  Indicus  (Smut  grass,  Indian  Drop-^eed). 

Per 

PotaflBimn ...•• 

Potassium  oxide 

Sodium ... 

Sodium  oxide 

Oalcium  oxide .•••....•••.. 

Magnesium  oxide 

Sulphuric  acid 

Phosphoric  acid 

Silicic  acid S 

Ohlorine ] 

1( 

Agrostis  bxarata— Worthem  Eed-top. 

DeteiripUan. — ^This  may  be  called  Mountain  or  Northern  Bed- 
The  spedmens  analyzed  were  sent  to  the  Department  by  Mr.  Theo4 
Lonis,  of  Dunn  County,  Wisconsin,  where  the  grass  is  a  native  of 
low  grounds.  It  is  more  slender  in  its  growth  than  the  common  c 
yated  red  top  (Agrostis  vulgaris).  It  is  a  native  of  the  Eocky  I^on 
region;  on  the  Pacii^c  slope  presenting  a  good  deal  of  variation  in  i 
and  size,  so  much  so  that  it  has  received  several  specific  names,  altho 
more  extended  observations  are  needed  to  establish  accuratelj 
boQUidaries  of  the  species. 

Uses. — ^There  is  littie  doubt  that  this  grass  would  be  suited  to  gro 
in  the  northern  portions  of  our  country,  and  on  moist  meadows  and 
torn  lands  would  probably  prove  valuable.    (See  Plate  15.) 

Pnudmaie  analysis  of  Agrostis  exarata^  from  Wisconsin  (Native  Bed-top,  ifoiMiteiji 

top). 

Per 

Oil 

Wax 

Sugars 

Gum  aud  dextrin 

Cellulose 

Amylaceous  cellulose ^ 

Alkali  extract..... • ] 

Albiuninoids ] 

Ash 

1( 
Analysis  of  ash  of  Agrostis  exarata  (Native  Red-topy  Mountain  Red-top), 

Per 

Potassium 

Potassium  oxide. : 

Sodium 

Sodium  oxide 

Cidcium  oxide 

Magnesium  oxide 

Sulphuric  acid 

Phosphoric  acid 

Silicic  acid ; 

Chlorine 

K 

PoA  SEROTmA — Fowl  Meadow  grass. 

Description. — ^This  grass  is  closely  related  to  the  Kentucky  Blue  g 
(Poa  pratensis).  It  grows  taller  than  that  species,  and  is  better  ada] 
lor  a  meadow  grass  than  for  pasture.    The  cuhns  are  erect,  2  to  3 
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high,  without  rannmg  root-stocks.  The  leaves  axe  narrowly  hnear,  3  to 
6  inches  long  and  about  2  to  3  lines  wide.  The  panicle  is  from  5  to 
10  inches  long,  composed  of  5  to  7  whorls  of  branches,  mostly  in  fives, 
rongh,  varying  in  length  from  2  to  6  inches ;  the  flowers  toward  the 
en£  of  the  branches ;  spikelets  1  to  2  lines  long,  2  to  4  flowers,  acute, 
short  pedicelled,  green,  sometimes  tinged  with  purple.  The  flowers  and 
glumes  are  narrow,  the  lower  palet  very  obscurely  nerved,  and  more  or 
leoB  webby  at  the  base. 

Uses. — This  species  is  most  common  in  the  Northern  States,  particu- 
larly north  of  Pennsylvania.  It  is  a  good  grass  for  moist  meadows.  In 
Wisconsin,  where  many  natural  meadows  of  this  grass  occur,  it  is  higMy 
esteemed.    (See  Plate  16.) 

Proximate  analysis  of  Poa  aerotinay  from  Wisconsin  (Fowl  Meadow  grass), 

Oa L96 

W*x L6S 

Sngan 9.33 

Gmn  and  dextrin 7.^ 

CeUulose 35.03 

▲mylaoeons  cellulose 85.84 

AlkaU  extract 15.19 

AlbuminoidB • 8.91 

Aah^ 4. 74 

100.00 
Analysis  of<uk  of  Poa  seroHna  (Fowl  Meadow  grass). 

Ptrowi 

JPotMsiam • • 8. 79 

FiotMsiiiiii  oxide 31.71 

Sodium 83 

Sodium  oxide ••.. «.— • 

Calciam  oxide 6.70 

Ifagnesimn  oxide 8.93 

Snlphnric  acid # • ••• ..        3.35 

mioiroboric  acid • 10. 80 

Siticio  acid 37. 10 

Oliloxine 3. 80 

100.00 

Poa  pbatxnsis— Kentucky  Blue  grass. 

Description. — ^This  grass  is  too  well  known  to  need  an  extended  descrip- 
tion.   Professor  Killebrew,  of  Tennessee,  says : 

It  would  seem  a  work  of  supererogation  to  argne  aff  to  the  advantages  of  cultivating 
HbSm  grass.  AU  know  its  benefitSi  and  aU  see  around  them  the  great  increase  in  the 
TSlne  of  the  land  covered  by  it.  It  grows  readily  in  aU  parts  of  the  United  States 
north  of  latitude  40^,  and  lower  down  on  suitable  soils.  It  flowers  in  the  earUeet 
Monmer,  and  gives  rich  pasturage,  except  in  the  driest  months,  aU  the  year.  It  varies 
In  size  in  different  locahties  according  to  soil  and  climate. 

Uses. — From  the  unexampled  success  its  cultivation  has  met  with  in 
Kentucky  it  has  acquired  the  name  of  Kentucky  Blue  grass,  though  in 
tiie  New  England  States  it  is  known  by  the  name  of  June  grass.  Li  all 
tiie  middle  portions  of  the  United  States  it  forms  the  principal  constitu- 
ent  of  the  turf,  though  its  excellence  is  rather  depreciated  in  the  Eastern 
States.  <^  In  some  sections  it  has  been  used  as  a  hay,  but  it  is  not  a 
nocess  as  a  meadow  grass,  its  chief  excellence  being  exhibited  as  a 
pasture  grass.  It  endures  the  frosts  of  winter  better  than  any  other 
gnuBS  we  have,  and  if  allowed  to  grow  rank  during  the  fall  months,  it 
irill  torn  over  and  hide  beneath  its  covering  the  most  luxuriant  of  winter 
cmipuigs.  Many  persons  pass  their  stock  through  the  entire  winter  on 
it  auDi^  feeding  only  when  the  ground  is  cov^ed  with  snow.''    (See 

Plato  17.) 
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Proximate  analysia  of  Poa  pratenHSf  from  Wisconsin  (June  grass j  Blue  grass). 

Per 

Oil 

Wax 

Sugars 

Gum  anddextriu 

Cellulose 2 

Amylaceous  cellulose 2 

Alkali  extract 1 

Albuminoids - - 1 

Ash 

10 
Analysis  of  ash  of  Poapratentis  (June  grass.  Blue  grass). 

Per 

Potassium • 

Potassium  oxide... 3 

Sodium - 

Sodium  oxide 

Calcium  oxide. 

Magnesium  oxide.. 

Sulphuric  acid ^ 

Phosphoric  acid 

Silicic  acid.. 3 

Chlorine.... • 

10 

Teiouspis  SESLERiorDES— Tall  Eed-top. 

Description. — ^This  grass  grows  from  3  to  5  feet  high.  It  is  % 
smootli ;  the  leaves  are  long  and  flat,  the  lower  sheaths  hairy  or  8mo< 
ish.  The  panicle  is  large  and  loose,  at  first  erect,  but  finally  spread 
widely;  the  branches  in  pairs  or  single,  naked  below,  flowering  tow 
the  extremities  and  becoming  drooping.  The  spikelets  are  5  t 
flowered,  3  to  4  lines  long,  purple,  on  short  pedicels.  The  glumes 
shorter  than  the  flowers,  unequal,  and  pointed ;  the  lower  palet  is  hi 
toward  the  base,  having  3  strong  nerves  which  are  extended  into  si 
cusps  or  teeth  at  the  summit.  It  is  a  large  and  showy  grass  when  f 
matured,  the  panicles  being  large,  spreading,  and  of  a  handsome  purp 
color.  Iiistead  of  beiag  called  Tall  Red-top  it  would  be  much  n 
properly  called  Purple-top. 

Habit  and  uses, — It  grows  in  sandy  fields  and  on  dry,  sterile  bai 
from  Kow  York  to  South  Carolina,  westward  to  the  prairies,  and  soi 
■  westward  to  Texas,  where  several  other  species  also  occur. 

;  J.  S.  Gould,  in  the  Report  of  the  New  York  State  Agricultural  Sod 

I  says  it  is  not  considered  very  valuable,  but  it  is  nevertheless  cut 

ij  hay  and  eaten  by  cattle  where  it  abounds  naturally,  as  in  the  moun 

I  meadows  of  Pennsylvania.    It  is,  however,  harsh  and  wiry,  and  probj 

would  not  be  eaten  by  cattle  that  could  have  access  to  better.    | 
i  Plate  IS.) 

Proximate  analysis  of  lYicuspis  seslcrioides,  from  Texas  (Tall  Eed-top), 

Pei 

•  Oil 

Wax 

•  Sugars - 

Gum  and  dextrin 

CelJuloso ; 

Amylaceons  cellulose i 

Alkali  extract 

Albuminoids 

Aflh 
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Audlysia  oftuh  of  TrioMpia  se8lerioide$  (Tall  Bed-top), 

Percent. 

PfrtiinniTiTn 8. 13 

Potaasiiiin  oxide 3a  49 

Sodium - 

Bodiiiiiioxido  ......  ••....  •••• ....  ....................................  •*....  ..... 

Caloiiiin  oxide.... 2.32 

ICagnesinm  oxide.... .53 

Solplitiric  acid 4.04 

FhoiroliQiic  aoid.... 1.58 

ffiHoioacid 37.55^ 

ChloEixie 7.39 

100.00 

Paspalxjm  ljsye — ^Water  grass. 

Deieription. — ^There  are  a  number  of  species  of  this  genus  which  in 
genersJ  appearance  are  hardly  distrngoishable.  In  the  structure  of  the 
lowers  they  are  very  near  to  Panicum,  from  which  they  chiefly  differ  in 
the  want  of  a  lower  glume.  Hie  flowers  are  spiked  or  racemed  in  two 
or  more  rows  on  one  side  of  a  flattened  rachis  or  stalk  The  spikelets  are 
one-flowered  or  with  the  rudiment  of  a  second.  The  flowers  are  ovate 
or  roundish,  the  palets  thick  and  tough,  flat  on  the  inner  and  convex  on 
the  outer  side. 

Uies. — ^Mr.  D.  L.  Phares,  of  Mississippi,  says  of  this  grass: 

It  is  not  called  water  grass  because  it  grows  ia  and  about  water,  for  it  does  not,  but 
VEobably  because  it  is  very  sncculent.  It  is  troublesome  in  crops;  live  stock  are  very 
Smd  of  it  in  all  stages  of  growth  and  as  dry  bay.  A  neighbor  bos  a  meadow  of  it  from 
whioh  be  mows  every  summer  about  two  tons  of  bay  per  acre.  It  is  very  easy  to  set 
Und  with  it.    (See  Plate  19. ) 

Proxinuite  analyeia  of  Paspdlum  IcBve,  from  Texas  (  Water  grass), 

Pereoii 

Oa 1.74 

WtHK 1.02 

SogazB -^.  8.86 

Qnmand  dextrin...^ 5.47 

CWoloee 27.72 

Anylaoeons  ceUulose 26.67 

iOkftli  extracts : , 13.95 

loidB 8.14 

6.43 

100.00 
Analysis  of  ash  of  Paspdlum  loBve  (  Water  grass), 

dnm  oxide 25.44 

1.12 

oxide .60 

OliVii oxide 9.36 

liMiiesiam  oxide • 5.26 

fi^mioacid 5.64 

iMnhorio  acid 6.18 

flOkieaoid 44.65 

1.73 


100.00 

MxTHLEinsEBaiA  DIFFUSA — ^Drop-sced,  Nimble  Will. 

—This  is  a  low  grass,  with  much-branched  stems  and  nar- 
er  panicles  of  flowers.  The  spikelets  are  one-flowered,  with 
ito  glomes,  and  the  lower  palet  with  an  awn  or  beard  once  or 

IL0R 
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twice  its  own  length.    It  is  a  perennial  grass,  flowering  in  Angifit  and 
September.   Professor  Killebrew,  of  Tennessee,  says : 

It  is  hardly  more  tliau  necessary  to  mention  this  grass,  which  forms,  in  many  le^ 
lions,  the  bulk  of  the  pastures  of  the  woods.  It  does  not  ^w  in  fields  bat  in  woodB, 
where,  aft^r  rains  hnvo  set  in,  it  carpets  the  earth  with  living  green. 

Uses, — ^Yarioos  opinions  are  entertained  as  to  its  nutritive  qualities, 
fiome  farmers  contend  that  their  stock  are  fond  of  it,  and,  on  sufficient 
range^  cattle,  horses,  and  sheep  will  go  into  the  winter  sleek  and  fat  from 
this  vigorous  grass.  Others  regard  it  as  well-nigh  worthless.  It  is  said 
to  be  an  excellent  butter-making  grass,  and  gives  a  particularly  flue  flavor 
to  this  article  of  food."    (See  Plate  20.) 

Frovimate  annlyna  of  Muhlenhergia  diffu$a,  Jr<m  Texas  (Drop-seed  graetf  Iflmble  WUl) 


OU 1.39 

Wax 48 

Sugars — «••  ^M 

Gnm  and  dextrin .r...... 4.4§ 

CeUnlose ^ .....«..•••  93.87 

Amylaceous  cellulose ••••••  19.81 

Alkali  extract 93.89 

Albuminoids - 10.06 

Aflh 7.61 

100.08 

AnaljfHs  of  ash  of  MuhUnlergia  diffusa  (Drop^eed  grass,  lUlmbU  WUl). 


Potassium '  8.78 

Potassium  oxide 17.83 

Sodium 1.33 

Sodium  oxide • ..••• 

Calcium  oxide 1L9S 

Magnesium  oxide 4.38 

Sulphuric  acid 8  88 

Phosphoric  acid 8.86 

SUicic  acid 39.86 

Chlorine 8.81 

100.08 

Leptoohloa  mucbonata— Feather  grass. 

Description, — ^An  annual  grass^  growing  from  2  to  3  feet  high|  the 
flowers  arranged  on  numerous  slender  spikes  in  a  long  panided  raceme. 
The  flowers  are  minute,  3  to  4  in  a  spikelet,  the  uppermost  (me  iomet* 
feet ;  the  glumes  pointed  and  about  equaling  the  awnless  flowers.  This 
is  a  handsome  grass  when  full  grown,  the  panicles  on  thrifty  spedmens 
sometimes  becomlDg  2  feet  long,  the  slender  branches  arranged  along 
the  main  stem  in  a  feather-like  manner,  hence  the  name. 

Uses. — ^Professor  Killebrew  says  that  it  grows  in  fields  and  pastures  and 
affords  a  smaU  amount  of  grazing  during  the  hot  months,  while  theieg* 
ular  pasture  grasses  are  parched  up  with  heat.  But  it  is  of  no  agri- 
cultural value  in  the  presence  of  so  many  others  that  are  successfully 
grown.    (See  Plate  21.) 

Proximate  analysis  of  Lepiochloa  mucronaia,  from  Texas  (Feather  grass), 

Psront 

Oil L88 

Wax , 40 

Sugars 7.33 

Gam  and  dextrin ••••••••       8.41 

Cellulose .-.••..•....••.«..     88^18 
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PwMnl 

Amylaceous  cellulose —.  — •• 23. 69 

AUfidi  extract 11.66 

An>Q2nizioid8 7.80 

Ash 8.98 

100.00 

Analysis  of  aah  of  Leptochloa  mucronaia  (Feather  grass )» 

Perocnl 

Potaasium 1.81 

Potasssium  oxide 20.81 

Sodium .80 

Sodium  oxide .^ 

Calcium  oxide 6.94 

Magnesium  oxide 2.60 

Sulphuric  acid 3.31 

Phosphoric  acid 6.4i 

Silicic  acid 55.99 

Chlorine 2.89 

100.00 

Setaria  setosa— Pigeon  grass.  Bristle  grass. 

Description, — There  are  two  species  of  Setaria  or  Pigeon  grass  which 
are  very  common  in  cultivated  fields  in  the  Northern  States,  springing  up 
after  the  cutting  of  grain,  and  often  yielding  a  fair  crop  for  the  sc^he. 
In  some  of  the  Southern  States,  and  particiQarly  in  Texas,  there  is  an- 
other species,  the  one  above  named,  which  is  of  larger  and  stronger 
growth. 

Uses. — Its  habit  is  much  like  that  of  Italian  millet,  which  is  Setaria 
IkUicaj  and  itB  use  and  value  is  probably  much  the  same  as  that  si>ecies« 
We  have  no  definite  information  as  to  the  extent  to  which  this  grass  is 
diffused.    (See  Plate  22.) 

Proximate  Analysis  of  Setaria  setosaj  from  Texas  (Pigeon  grass.  Bristle  grass). 

Per  <mb1 

CMl 1.06 

Wax 4i 

Sugars i 9.25 

Gum  and  dextrin 5.15 

Cellnlose 32.76 

Amylaceoos  ceUulose 26.41 

Alkali  extract - 9.60 

AnraminoidB 8.61 

Aah 6.71 

100.00 
Analysis  of  ash  of  Setaria  setosa  (Pigeon  grass,  Brittle  grass). 

Per  e«al 

Botaooixim —..........  ................  .•.«•... ••••  ..... 

Potaosinni  oxide 39.33 

flodium 2.47 

flodinm  oxide 1.18 

Calohiin  oxide 2.31 

Xagnesimn  oxide 1.56 

MLphnrioacid 3.51 

niMphorio  acid 3.24 

aUtoioaoid 42.69 

Ohtoine 3.81 

100.00 

Uniola  latifolia— Wild  Fescue. 

TtdB  is  a  handsome  grass,  with  larger  spikelets  than  any  other  we 
kiive  meationed ;  in  form  they  are  somewhat  like  those  of  Bromus  uni- 
oMdfiii  and  like  them  ai^p  very  flat  and  compressed. 
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Mr.  Ghas.  Molir,  Mobile,  Ala.,  who  sends  specimens,  says : 

A  fine  vemal  grass,  with  a  rich  foliage,  blooming  early  in  May:  2  to  3  feet  high? 
frequent  in  damp,  sandy  loam,  forming  mrge  tnfks.  This  perennial  groM  is  certaiiily 
yalnable,  affording  an  abundant  range  early  in  the  season;  if  cultiyatedit  would  yield 
large  crops  ready  for  cutting  &om  the  Ist  of  May.  It  is  called  by  some  wild  fescue  or 
oat  grass.  It  is  not  found  near  the  coast;  consequently  I  had  no  chance  to  obserye  its 
growth  during  the  latter  part  of  the  summer  and  in  the  winter  season,  and  therefore 
am  not  able  to  judge  ofits  value  as  a  pasture  grass. 

It  grows  as  far  north  as  Pennsylvania,  but  it  is  less  vigorous  in 
growth  as  it  advances  northward.    (See  Plate  23.) 


I 
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Proximate  analysis  of  Uniola  lat\foliaf  from  Alabama,  (WUd  fescue.) 

Oil 

Wax 

Sugar 6.78 

Gum  and  dextrine 4. 02 

CeUulose 38.67 

Amyl  cellulose 10.23 

Alkali  extract •.....••.•  14.40 

Albumenioids 11.29 

Aflh ; 1L38 

100.00 

Analysis  of  tuih, 

PwetBi 

Potassium  oxide • 5.58 

Potassium • 5.19 

Magnesium  oxide 3.09 

Calcium  oxide.... 7.15 

Phosphoric  acid ..• 4.99 

Sulphuric  acid 2,69 

Chlorine 4.71 

Silica 66.87 

100.00 

FOEAGB  PLANTS. 
Lespedeza  stbulta — Japan  clover. 

Description, — Much  has  been  said  and  written  in  the  Sonthem  States 
concerning  this  recent  immigrant  from  Japan.  It  is  a  low  perennial  plant| 
not  rising  much  above  the  ground^  bivt  spreading  widely  on  the  surface. 
It  belongs  to  the  leguminous  family  of  plants,  which  includes  the  com- 
mon clover,  beau,  pea,  &c.  The  leaves  are  very  small,  trifoliate,  and 
very  numerous.  The  flowers  are  exceedingly  small  and  produced  in 
the  axils  between  the  leaf  and  stem,  and  the  fruit  is  a  small  flattishpod. 

History  and  uses. — Professor  Killebrew  says  concerning  it : 

About  the  year  1849  it  was  noticed  in  the  vicinity  of  Charleston,  S.  C,  the  seeds 
having  probauly  been  brought  from  China  or  Japan  in  tea  boxes.  A  ^ort  time  after* 
wards  it  was  di8covercd  at  a  distance  of  forty  miles  &om  CharlestoUi  and  still  later 
near  Macon,  Ga.  It  scoms  especially  adapted  to  the  Southern  States,  not  flouiishing 
above  36^,  growing  with  great  luxuriance  on  the  poorest  soils  and  retaining  vitality 
in  its  root^a  in  the  severest  droughts.  It  is  saicL  to  be  a  £jie  plant  for  granng,  and, 
being  perrennial,  needs  no  resowing  and  but  littlMttention.  On  soils  unfit  for  any- 
thing else  it  furnishes  good  pasturage  and  supplies  a  heavy  green  crop  for  taming 
under  and  improving  the  land. 

Mr.  Samuel  McEamsey,  of  Warren  Oounty^  Tennessee^  says : 

This  clover  made  its  appearance  in  that  locality  in  1870.  It  is  fast  ooveiiiiff  the 
Tbole  country;  it  supplies  much  grazing  from  the  first  of  August  until  frosk  It  is 
•*iort,  but  very  hard.    Sheep  are  very  fond  of  it,  and  cattle  win  eat  it. 


Lbspbdeza  stbiata. 
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Mr.  Charles  Mohr,  Mobile^  says : 

Introdnced  from  Eastem  Asia,  it  has,  during  the  last  decade^  oyerspread  the  Southern 
States  from  the  Atlantic  slope  to  the  hanks  of  the  Mississippi.  Cattle  and  horses  are 
eating  it.    Of  its  value  as  a  nutritive  food  I  cannot  speak.    (See  Plate  24.) 

ProximaU  analysis  of  Lespedega  striaUif  from  Aldbarna  (Japan  clover). 

Percent. 

Oil - 3.30 

Wax 1.10 

Sugars 14.74 

Gum  and  dextrin 6.76 

Cellulose 23.77 

Amylaceous  cellulose 14.67 

AlkaU  extracts 16.22 

Alhuminoids 15.11 

Aah 4.33 

100.00 
Analysis  of  ash  of  Lespedeea  striata  (Japan  clover). 

Percent. 

Potassium 4.67 

Potassium  oxide..... 34.78 

Sodium  ..........................................................  ••••.....  ..... 

Boditai oxide ...•...•....••.......•••.  ..... 

Caldnm  oxide 29.60 

llagnesiuni  oxide 4.75 

Sulphuric  acid 7.82 

Phosphoric  acid 7.54 

Smdoacid 6.61 

Chlorine 4.23 

100.00 

Desmodium — ^Tick-seed,  Beggar-lice. 

Description. — Several  species  of  these  jplants  have,  during  a  few  years 
X>ast,  been  exciting  attention  in  the  South  for  their  availabflity  as  forage 
plants,  and  for  plowing  under  to  enrich  the  soil.  They  are  slender, 
spreading,  annual,  bushy  plants,  of  the  natural  family  Leguminosse, 
growing  usually  in  open  woods  and  fence-rows,  and  are  well  known  from 
the  tendency  of  the  hispid,  or  rough  seed-pods,  to  adhere  to  the  cloth- 
ing of  animals  and  of  passers-by. 

Proximate  analysis  of  Desmodium,  from  South  Carolina  (Tick-seedy  Beggar-Holes), 

Percent. 

Oil 2.35 

Wax 44 

Sugars 13.46 

Oiim  and  dextrin 8.15 

Cellulose 25.39 

Amylaceous  cellulose 14.39 

AlkaU  extract 7.04 

Alhuminoids 21.22 

Ash 7.56 

100.00 
Analysis  of  ash  of  Desmodium  (Tick-seed^  Beggar'ticks), 

Percent. 

]      MBium 6.33 

^  •       sium oxide 27.81 

luum  •..•.«....••.•.....*•..•......••.•.■•...........•..•..•••.........■  •  56 

nm oxide  ....  —  ........................................... ...........  ..... 

liii       >xide 23.42 

Mum  oxide 7.11 

i»aio  acid 5.10 

I     io  acid 11.87 

11.19 

^..  6.61 

lM.Ot 


. 
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DESMODIUM. 

Besides  the  analyses  of  the  grasses,  an  analysis  has  been  made  of 
plant,  to  the  results  of  which  especial  attention  is  called. 

By  reference  to  the  analysis  it  will  be  at  once  seen  how  large  an  amc 
of  albuminoids  is  present,  and  for  the  purpose  of  comparison  the  a 
ysifl  of  red  clover  is  placed  below  with  that  of  this  plant. 

Desmodium.    Red  clo 
Per  cent  Per 

Carbohydrates 45.83 

Albtuninoids 21.22 

CeUulose 25.39 

Aah 7.56 

100. 00  10 

For  convenience  of  comparison  the  carbohydrates  are  grouped  toget 
It  will  be  seen  that  the  albuminoids  of  the  Desmodium  are  to  thos4 
red  clover  as  132  to  100^  while  the  amount  of  ash  varies  but  slight]; 
the  two  plants.  The  immense  value  of  clover  as  a  crop  preparator 
other  crops,  especially  wheat,  is  well  known,  and  there  is  'perhsk 
way  by  which  exhausted  lands  may  be  more  readily  restored  to  fertu 
and  maintained  in  such  condition,  than  by  the  use  of  clover;  certa: 
there  is  no  method  which  compares  with  it  in  expense.  Now,  altho 
clover  requires  an  amount  of  plant  food,  both  mineral  and  atmosphc 
far  in  excess  of  a  wheat  crop,  nevertheless  it  is  a  fact  very  well  es^ 
Ushed  that  the  former  crop  may  be  successfully  grown  upon  a  field  wl 
wheat  would  invariably  fail  of  a  good  crop. 

The  reasons  for  this  are  to  be  seen  in  a  comparison  of  the  two  pla: 
and,  although  it  is  a  ^^  thrice  told  tale,"  the  importance  of  the  subj 
especially  in  connection  with  this  plant  under  consideration,  is  sudb  1 
every  fEurmer  should  practically  understand  the  matter. 

Clover  and  wheat,  then,  belong  to  two  families  of  plants,  whicl 
nearly  every  respect  are  in  the  strongest  contrast. 

Clover  is  one  of  the  dicotyledonous  plants,  or  those  of  which  the  see 
divided  into  halves,  as  with  the  pea,  bean,  &c.  These  plants  are  cl 
acterized  also  by  a  strong  tap-root,  which,  descending  into  the  subj 
enables  the  plant  to  secure  nourishment  from  sources  beyond  the  re 
of  plants  of  the  oiher  sort. 

Wheat,  on  the  contrary,  belongs  to  the  monocotyledonous  plants, 
seeds  of  which  are  not  so  divided  in  halves,  as  Indian  com  for  exam 
The  roots  of  this  family  of  plants  are  surface  or  crown  roots,  and 
destitute  of  the  tap-root  already  spoken  of. 

Again,  if  we  consider  the  habits  of  growth  of  the  two  plants,  we  h 
in  clover  a  plant  of  continuous  growth  throughout  the  season  until 
down  by  frost  or  the  scythe  of  the  mower,  and  an  enormous  leaf  de 
opment,  as  compared  with  wheat  with  its  scant  leafage  and  its  si 
life.  We  have,  then,  in  clover  a  plant  with  a  tap-root  and  an  enonr 
root  development,  enabling  it  to  seek  out  and  assimilate  minei^  fi 
with  great  extent  of  leaf  surface,  fitting  it  to  take  in  and  assimilate 
mospheric  food  j  a  long  period  of  growth,  which  causes  it  to  ap; 
priate  the  greatest  amount  of  both  kinds  of  food  and  store  them  u 
root  and  stem.  In  wheat,  on  the  other  hand,  we  have  a  smrface-ro< 
plant,  a  scanty  leafage,  and  a  short  period  of  growth.  What  won 
then,  that  so  coarse  a  feeder  as  clover  should  thrive,  even  where  so  dai 
%  plant  as  wheat  should  utterly  fail,  as  is  bo  often  the  caset    Bui 
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will  be  remembered,  all  this  atmospheric  and  mineral  food,  which  has 
been  assimilated  and  stored  up  in  the  roots  and  stems  of  clover  remains 
to  famish  an  abnndant  supply,  by  its  decay,  to  the  crop  which  shall 
sncceed  it,  and  thus  clover  or  similar  plants  hiive  always  played  a  most 
important  part  in  all  systems  of  rotation,  as  in  the  wheat-growing  region 
of  the  Genesee  Valley  of  New  York.  In  this  Desmodium  we  have  a 
plant  which  appears  to  be  a  substitute  for  clover  and  to  possess  this 
great  advantage,  viz :  that  it  will  flourish  vigorously  upon  certain  lands 
upon  which  a  crop  of  clover  cannot  be  secured.  This  seems  to  be  espe- 
cially true  of  the  sand  barrens  of  the  Atlantic  seaboard.  Certainly  if 
the  statements  made  concerning  it  are  to  be  credited,  it  is  destined  to 
effect  a  revolution  in  agriculture  throughout  this  section,  and  to  restore 
to  fertility  lands  which  have  been  practically  abandoned  by  the  fiEumer. 

EiCEARDSONiA  SOABRA— Mexican  clover. 

This  is  an  annual  plant  of  the  I^atnral  Order  Bubiacese,  which  contains 
the  coffee,  cinchona,  and  ipecacuanha  plants.  It  is  a  native  of  Mexico 
and  Soutn  America,  and  has  within  a  few  years  become  extensively 
naturalized  in  some  parts  of  the  South.  Under  favorable  circumstances 
it  grows  rapidly,  with  succulent,  spreading,  leafy  stems,  which  bear  the 
sn^  flowers  in  heads  or  clusters  at  the  ends  of  the  branches  and  in  the 
anls  of  the  leaves.  The  flowers  are  funnel-form,  white,  about  half  an 
inch  long,  with  4  to  6  narrow  lobes,  and  an  equal  number  of  stamens 
inserted  on  the  inside  of  the  corolla  tube.  The  stem  is  somewhat  harry, 
the  leaves  opposite,  and,  Uke  other  plants  of  this  order,  connected  at  the 
base  by  stipiUes  or  sheaths.  The  leaves  are  oblong  or  elliptical  and  one 
or  two  inches  long.  Mr.  John  M.  McGehee,  Bfilton,  Fla.,  writes  as 
fidlows: 

I  send  yoa  a  small  sample  of  what  we  here  call  Florida  Clover,  others  caU  it  Watec 
Panley,  and  others  BeU  Fonntain.  This  plant  is  now  attracting  more  interest  in  tida 
section  than  any  other  article  of  farming  interest.  It  is  very  troublesome  to  farmers  in 
the  onltiyation  of  their  crops;  its  growth  is  very  rapid.  It  contains  a  great  deal  of 
water,  and  is  hard  to  cnre  as  a  hav.  Some  caU  it  very  good  hay,  others  say  it  is  worth- 
leak  For  the  last  50  years  it  has  been  regarded  as  a  ^at  pest  to  farmers.  It  is  now 
ocHning  into  notice  as  an  element  in  green-soiling,  wmch  has  never  been  practiced  in 
Ibis  section  before. 

Mr.  Matt.  Coleman,  Leesbnrg,  Snmter  Gonnty,  Florida,  wriies  as 
flbUows: 

I  inclose  a  specimen  of  a  plant  called  Spanish  Clover.  The  tradition  is  that  when 
the  Spanish  ovacnated  Pensacola  this  plimt  was  discovered  there  by  the  cavalry  horses 
ibeding  npon  it  eagerly.  Five  years  ago,  hearing  of  it,  I  procured  some  of  the  seed 
and  have  oeen  plaming  or  cultivating  it  in  my  oran^  grove  from  that  time  to  the 
pESsent  as  a  forage  pl^t  and  vegetable  fertilizer.  I  find  it  ample  and  snflicient.  It 
powB  on  thin  pine  land  from  four  to  six  feet,  branches  and  spreads  in  every  direction, 
ftnning  a  thick  matting  and  shade  to  the  earth,  and  affords  all  the  mulching  my  trees 
ssqiiiie.  On  a  hand  can  mow  as  much  in  one  oa^  as  a  horse  wiU  eat  in  a  year;  two 
da^  son  will  cure  it  ready  for  housing  or  staokm^,  and  it  makes  a  sweet,  pleasant- 
Masvond  hay ;  horses  and  cattle  both  relish  it.  The  bloom  is  white,  always  open  in 
the  morning  and  closed  in  the  evening.    Bees  and  all  kinds  of  butterflies  suck  the 

%l00OL 

This  plant  was  brought  to  the  attention  of  the  department  in  1874. 
ttod  samples  for  analysis  were  sent  fixnn  Mobile  by  Mr.  Ohas.  Mohr  ana 
iff  Dr.  J.  F.  B.  Bohmer.  Mr.  Mohr's  account  of  it  and  the  chemical 
nalysiB  made  by  Dr.  McMnrtrie  were  published  in  the  annual  report  for 
ttaft  year.    Mr.  Ohas.  Mohr  recently  says  &[  this  plant: 

lbs  seabottd  of  this  State  the  so-osUed  Mexican  Cleyer  is  found  spxeadins  ex« 
I  ttsorrsn  ih«  ssndy  vj^Und  s»Us  eomplsisly  with  its  psottcste,  saooiuKiti 
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kftfy  stemB,  bearing  the  email  white  ftumel-form  flowere  in  teimiiial  heads  and  axillai; 
wborlB.  Id  regard  to  its  nutritive  valne,  it  U  scarcely  inferior  to  cIotst;  horses,  cattlq 
andebe^  are  loudof  it,  jiarticnlarly  of  the  hay.  As  a  greea  mannie  it  is  of  the  great- 
eat  benefit  to  the  funnei  m  the  lower  pine  region. 

In  addition  to  its  v^ae  as  a  fodder  plant  it  is  believed  to  have  mach 
medicinal  value.  In  Jamaica  it  famieheB  ^hat  is  caJIed  white  ipecac, 
which  has  been  used  as  a  snbstitate  for  the  genmne  ipecac. 

Dr.  Kohmer,  of  Spring  Hill  College,  near  Mobile,  Bent  Bpecimens  of 
the  roots  for  analysis  in  1874,  bat  they  were,  nnfortonately,  lost.  Dr. 
Bolimer  says : 

I  waa  the  first  discoverer  of  the  plant  iu  Blakely,  Baldwin  Comity,  Alabama,  in  1BG8. 
When  the  war  broke  ont  I  waa  appointed  by  the  confederate  government  botanist  fbi 
the  department  of  the  golf,  for  the  purpose  of  having  each  medicinal  plants  collected 
as  in  mj  judgment  might  be  rendered  nsefal  in  the  treatment  of  disease,  and  snliM- 

Saently  I  received  the  appointment  of  superintendent  of  a  laboratory  established  at 
[obUe  for  the  manufacture  of  medicinal  preparations  for  the  nse  of  the  aimy.  Ths 
idea  snggeeted  itself  to  ma  that  the  Richardsonia  might  bis  made  to  supersede  Uis 


to  the  medical  purveyor.  From  the  t«etimdny  of  sntgeons,  the  Biohardsonia  answeMd 
every  pnrpoae  when  given  in  increased  doses. 

It  is  designed  to  obtain  a  sapply  of  the  roots  the  coming  season  and 
have  them  aaaJyzed  with  reference  to  the  presence  of  emetine.  (Bee 
Plata  25.) 

P.  S. — Material  for  analysis  of  this  plant  was  not  received  in  season 
to  be.  used  in  this  report 

Froximale  analyui  of  grai$ti. 
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.^*lt  oaoIyK*— GiMSM. 
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NUTEITIOIf  OP  PLANTS  AND  AMEMALS. 

order  that  the  general  reader  may  be  the  better  able  to  nnderstand 
r<     Its  of  the  foregoing  analyses  of  the  graases,  cereals,  and  other 
inve  materials,  a  few  words  opon  the  general  subject  of  vegetable 
animal  nutrition  seem  desirable,  and  will,  doabtless,  prove  accept- 
rough  the  action  mainly  of  the  sun's  rays  the  plant  is  able  to  take 
se  simple  chemical  compounds  present  in  the  atmosphere  and  tbe 
e.  g.,  carbonic  acid,  water,  ammooia,  phosphoric  add,  aulphxtiio 
,      trie  acid,  potash,  lime,  magnesia,  and  a  few  others,  and  from 
wmple  compounds  elaborate  other  compounds  far  more  complex 
T  chemical  comx>osition,  e.  g.,  sogar,  oil,  starch,  cellulose,  vegetable 
1,  and  all  the  countless  proximate  constituents  which  chemical 
I      lias  shown  to  exist  in  the  vegetable  world,  as  for  example  the 

oils  and  the  vegetable  alkaloids  and  acids. 
UL«  tbe  vegetable,  the  animal  is  quite  unable  to  assimilate  and 
these  simple  componnds  into  the  complex  ones  which  maike  up 
organism,  but  is  forced  to  depend  for  its  sapplies  of  food 
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wholly  upon  the  vegetable  world,  either  directly,  as  do  the  herbivora, 
or  indirectly,  like  the  camivora. 

If  now  we  consider  the  function  of  food,  we  shall  see  that  it  is  four- 
fold in  the  young  animal,  viz.,  to  supply  the  means  of  growth,  to  repair 
waste  tissue,  to  maintain  animal  heat,  and  to  supply  muscular  force; 
while  in  the  adult  animal  the  last  three  functions  exist. 

The  tissue  of  the  animal  is  mainly  bone  and  muscle.  The  bone  is 
composed  almost  entirely  of  phosphate  of  lime  and  a  compound  rich  in 
nitrogen.  Tlie  muscle  is  composed  mainly  of  fibrin,  which  is  also  a  ni- 
trogenous compound,  that  is,  an  organic  compound  containing  nitrogeni 
resembling  in  composition  vegetable  albumen. 

Fat,  on  the  other  hand,  is  a  compound  which  contains  no  nitrogen, 
but  is  comi)osed  of  carbon,  hydrogen,  and  oxygen. 

Since,  then,  the  animal  is  unable  to  elaborate  for  itself  these  compounds, 
it  is  obvious  that  to  provide  for  the  growth  and  development  of  bone 
and  muscle  there  is  need  that  a  x>ortion  of  the  food  should  consist  d 
such  vegetables  as  may  be  able  to  furnish  these  nitrogenous  compounds. 
Furthermore,  since,  like  any  otiier  machine,  there  is  constantly  going 
on  a  certain  amountiDf  ^^  wear  and  tear,''  so  to  speak,  of  the  maSdney 
there  is  needed,  even  in  the  adult  animal,  a  certain  amount  of  these 
same  nitrogenous  comx>ounds  to  repair  this  continual  waste  of  tissue. 

When  we  come,  however,  to  consider  the  other  functions  of  food^  viz., 
the  maintenance  of  animal  heat  and  the  supplying  of  muscular  forocL 
it  has,  during  the  past  few  years,  been  pret^  conclusively  established 
that  these  fimctions  may  be  performed  quite  as  effectively  by  non-nitto- 
genons  food,  as  for  example  starch,  fia.t,  and  sugar,  compounds  composed 
only  of  carbon,  hydrogen,  and  oxygen,  as  by  nitrogenous  food. 

Tn  the  production  of  fat  also,  since  this  is  a  compound  containing  no 
nitrogen,  it  is  elaborated  from  non-nitrogenous  food,  but  neverthelesB 
its  T^idj  production  appears  to  be  dependent  ux>on  the  presence  to  a 
certain  extent  of  nitrogenous  food  in  the  diet. 

By  reference  now  to  the  several  analyses  given  of  grasses  and  cereals, 
the  following  constituents  are  given  in  their  composition :  Oil,  wax,  su- 
gar, gum,  dextrin,  starch,  soluble  starch,  amylaceous  cellulose,  alka- 
line extract,  and  cellulose.  The  above-mentioned  compounds  are  com- 
posed wholly  of  carbon,  hydrogen,  and  oxygen.  There  are  given  also 
the  following :  Albumen  soluble,  albumen  insoluble,  and  zein.  These 
three  last  mentioned  are  compounds  rich  in  nitrogen,  out  containing  also 
carbon,  hydrogen,  and  oxygen. 

It  remains  yet  to  consider  the  relative  nutritive  value  of  these  several 
compounds.  There  exists  a  strong  analogy  between  the  vegetable  and 
animal  in  this — that  very  much  depends  upon  the  condition  of  iikd  food 
which  is  presented  as  to  its  capability  of  being  assimilated  by  the  plant 
or  animal. 

For  example,  although  plants  require  a  certain  amount  of  potash  and 
of  phosphoric  acid  for  their  development,  it  has  been  conclusively  proven 
that  if  the  former  be  presented  firmly  locked  up  in  chemical  combina- 
tion, as  in  feldspar,  it  is  practically  unavailable  to  the  plant.  So, 
too,  if  phosphoric  acid  be  introduced  into  the  soil  in  the  form  of  a 
very  difficultly  soluble  phosphate,  as  powdered,  apatite,  that  no  good  re- 
sults follow  from  such  application.  So,  too,  leather  chips,  tiiough  iddi 
in  nitrogen,  will  for  years  withhold  this  important  element  fimn  the 
plant,  whicn,  although  adjacent  to  such  supply,  suffers  from  its  inability 
to  appropriate  it. 

In  like  manner,  with  reference  to  animal  food,  the  real  nntritlTe  vatua 
of  food  depends  rather  upon  the  ability  of  the  animal  to  digest  and  «§> 
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siinilate  it«  than  upon  the  chemical  composition  of  such  food.  To  illus- 
trate :  Oellulose  and  starch  have  absolutely  the  same  percentage  compo- 
ntion  of  carbon,  hydrogen,  and  oxygen ;  but  while  the  value  of  starch  as 
food  is  universally  conceded,  the  worthlessness  of  cellulose  is  as  uni- 
Torsally  admitted.  The  reason  is  that  starch  when  taken  into  the  stx)m- 
ach  is  readily  digested  and  taken  into  the  blood,  while  cellulose  resists 
any  such  chemical  change  and  is  eliminated  from  the  body  unchanged. 

Those  constituents  of  animal  food  which  are  composed  of  carbon^ 
hydrogen  and  oxygen  only  are  known  under  the  general  name  of  car- 
bohydrates, but  there  is  great  difference  between  these  as  to  their  rela- 
tive  nutritive  \^ue.  Some  of  them  are  readily  digested,  as  starch  and 
the  sugars,  while  others  are  apparently  incapable  of  digestion,  as  cellu- 
lose. Still  others  of  these  compounds  appear  to  have  a  certain  value, 
which  at  the  present  is  not  well  defmied  nor  generally  accepted.  Among 
tiiese  constituents  are  gum,  the  so-called  amylaceous  cellulose,  and  the 
ailkfiline  extracts  of  the  foregoing  analyses. 

As  to  gum.  certain  experiment  appear  to  show  that  it  is  capable  of 
digestion — ai  least  some  kinds  of  gum.  It  is  at  least  true  that  in  the 
laboratory  it  is  found  subject  to  changes  closely  analogous  to  those  of 
starch,  that  is,  it  may  be  converted  into  one  of  the  sugars.  So,  too,  of 
the  compound  given  in  the  analyses  as  amylaceous  or  starchy  cellulose. 
nds  substance  api)ear8  to  stand  in  its  chemical  properties,  as  its  name 
bnplies,  midway  between  starch  and  cellulose.  Although  not  so  readily 
acted  upon  as  starch,  it  is  yet  far  more  readily  affected  than  cellulose; 
•ad  since  in  the  digestive  apparatus  of  the  herbivora  it  is  subject  to 
action  somewhat  analogous  to  those  conditions  which  effect  its  conver- 
sion into  sugar  in  the  laboratory,  it  seems  not  unlikely  that  such  changes 
do  ensue  during  the  process  of  digestion,  and  that  this  compound  pos- 
sesses a  nutritive  value  not  far  inferior  to  true  starch. 

The  compound  present  in  the  grasses  and  given  under  the  name  of 
alkaline  extract  is  still  more  obscure,  and  its  nutritive  value  as  yet  not 
established.  In  comx)osition  it  is  closely  analogous  to  the  stiachy  com- 
pounds; and  since  by  mild  chemical  reagents  it  is  proved  to  enter  into 
solution,  it  apx)ears  not  improbable  that  it  possesses  a  nutritive  value 
not  far  removed  from  the  well-known  members  of  the  group  of  carbohy- 
draites  to  which  it  belongs,  viz.,  starch  and  sugars. 

As  will  be  seen,  then,  there  yet  remains^  even  in  the  consideration  of 
our  best  known  grains  and  grasses,  a  wide  field  for  farther  investiga- 
tkaiz  and  although  the  results  of  chemical  analysis  seem  to  indicate  tiie 
rMDlts  which  practical  experiments  in  feeding  shall  establish,  these 
pnMStical  results  remain  undetermined. 

METHOD  OF  ANALYSIS  OF  GRASSES. 

1.  IlMtimatian  of  water. — Three  grams  of  the  finely  powdered  grass  were 
Las  rapidly  as  possible  at  a  temperature  of  IO50-IIQ0  C.    The  loss 
w       it  was  taken  as  water. 

i.  .  tion  of  oil  and  wax. — The  previously  dried  three  grams  of 

were  extracted  with  ether^p.  gr.  .722,  in  tiie  apparatus  figured  in 

idings  Am.  Chem.  Soc.,  VoL  2,  No.  2,  p.  85^  which,  with  some 

ions,  seems  to  be  admirably  adapted  for  this  work.    The  ether 

aully  evaporated  at  a  low  heat,  and  the  residue  weighed  as  oil 

;•    This  residue  was  then  extracted  with  cold  ether  and  the 

u  )lved  estimated  as  wax. 

^iwn  of  sugars.  &c. — ^The  residual  grass  from  treatment  with 
olated  witn  warm  85  per  cent  alcohol  untill  200  c.  c.  were 
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passed  throngli.  Of  this  liquid  an  aliquot  portion  was  evaporated  in  a 
platinum  dish  and  weighed,  the  residue  ignited  and  agam  weighed,  the 
difference  being  organic  matter  ash-free.  This  residue  contained  besides 
sugars  traces  of  tannin,  more  oi^  less  coloring  matter,  possibly  alkaloids, 
resins,  salts  of  organic  acids,  and  occasionsdly  nitrates  and  ammonium 
salts. 

4.  Estimation  of  gum  and  dextrin. — ^The  residual  grass  after  extraction 
with  ether  and  alcohol  was  extracted  with  250  c.  c.  of  boiling  water. 
The  ash-free  residue  was  determined  in  an  aliquot  part.  The  amounts 
of  gum  and  dextrin  were  nearly  equal  in  most  cases,  although  their  per- 
fect separation  and  estimation  was  not  thought  desirable. 

5.  JEstimation  of  cellulose. — ^Two  grams  of  Sie  coarsely  i)Owdered  grass 
were  digested  with  160  c.  c.  of  Powers  &  Weightman's  solution  of 
chlorinated  soda  until  perfectly  bleached.  The  liquid  was  removed  by 
filtration  through  fine  linen,  and  the  crude  cellulose  was  boiled  for 
two  hours  with  150  c.  c.  of  a  1 J  per  cent,  solution  of  potassic  hydrate. 
The  undissolved  cellulose  was  gathered  on  a  linen  filter  and  thoroughly 
washed,  by  aid  of  Bunsen  filter  pump,  with  water,  alcohol,  and  finally 
with  emer.  The  residue  was  transferred  to  a  platinum  crucible  and 
dried  at  120-130^  G.  until  a  constant  weight  was  obtained.  The  nitro- 
genous matter  was  estimated  in  one  portion  of  the  so  punfied  cellulose, 
and  the  ash  in  another  portion,  and  the  slight  deductions  for  these  im- 

Clties  being  made,  the  remainder  was  estimated  as  pure  cellulose.  It 
none  of  ^e  characteristics  of  the  so-called  amylaceous  ceUulose^  to  be 
described  further  on,  it  being  very  slightly  acted  upon  by  hot  dilute 
acids  and  alkalies. 

6.  Estimation  of  albuminoids. — One-half  gram  of  the  finely  powdered 
grass  was  ignited  in  a  combustion  tube  with  excess  of  dry  soda-lime. 
The  evolved  ammonia  was  received  in  freshly  standardized  decinormal 
oxalic  acid,  and  the  amount  neutralized  was  determined  by  titration 
with  decinormal  alkali.  The  nitrogen  so  found  was  multiplied  by  6.25 
for  total  albumen.    Duplicate  estimations  were  made  in  every  instance. 

7.  Estimation  of  amylaceous  cellulose. — After  the  treatment  of  the  pow- 
dered grass  with  ether,  alcohol,  and  boiling  water,  as  already  described, 
the  remaining  grass  was  boiled  for  two  hours  with  100  c.  c.  of  2  per  cent, 
sulphuric  acid.  The  liquid  was  filtered  from  the  undecomposed  grass, 
neutralized  with  barium  carbonate,  again  filtered,  and  the  residue  well 
washed  with  hot  water.  An  aliquot  portion  of  the  filtrate  was  evapo- 
rated on  the  water-bath,  weighed,  ignited,  again  weighed,  and  the  residue 
stated  as  organic  matter.  This  residue  was  very  soluble  in  cold  water, 
and  was  a  mixture  of  dextrine  with  a  little  glucose.  It  is  believed  to 
have  been  formed  from  cellulose  by  action  of  the  hot  dilute  acid,  as  the 
amount  of  starch  in  the  grasses  was  shown  by  microscopic  examination 
to  be  very  slight.  It  seems  highly  probable  that  the  part  of  the  cellu- 
lose which  was  so  readily  converted  into  dextrine  and  glucose  may  have 
existed  in  the  plant  in  some  modified,  possibly  immature,  form.  Cer- 
tainly, the  purified  cellulose  when  treated  in  the  same  manner  is  much 
less  rapidly  acted  upon  by  hot  dilute  acid,  an  experiment  showing  tiat 
it  lost  only  about  6  per  cent,  by  treatment  for  two  hours  with  200  c  c  of 
2  per  cent,  sulphuric  acid.  It  seems  also  probable  that  the  cellulose 
which  is  so  readOy  acted  upon  by  chemical  agents  may  be  eaedOiy 
digested,  and  possesses  a  food  value  approaching,  it'  not  equal  to,  that  of 
starch  and  the  sugars.  If  this  is  proven,  it  wUl  be  seen  that  properly 
cured  grasses  are  but  little  inferior  as  flesh  formers,  or  as  food  in  its 
broader  meaning,  to  the  cereals.  Nor  is  this  conclusion  greatly  at 
'^riance  witli  tiie  generally  accepted  views  of  advanced  fi^coltuxistiBi 
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with  many  of  whom  hajfy  as  it  was  formerly  prepared,  has  become  quite 
obsolete,  and  they  insist  upon  dried  grass  as  the  name  to  be  hereafter 
used  and  the  material  to  be  hereafter  provided  as  a  winter  supply  of 
food  to  their  animals.  It  is  certainly  noticeable  that  within  the  past 
fifteen  years  there  has  been  a  gradual  tendency  among  farmers  to  cut 
their  grass  at  earlier  periods  in  its  growth  and  development,  long  exx>e- 
lience  having  taught  them  that  the  nutritive  value  of  their  supply  of 
hay  was  by  no  means  correctly  estimated  by  its  weight  or  bulk ;  and 
there  is  little  doubt  but  that  this  later  practice,  which  experience  sanc- 
tions, will  be  fully  sustained  by  the  results  of  chemical  analysis  and  the 
teachings  of  science.  Indeed,  in  the  few  analyses  of  native  grasses 
already  given  there  will  be  found  strong  confirmatory  proof  of  the  posi- 
tion assumed,  for  by  reference  to  the  two  analyses  of  Andropogons 
(Virginicus  and  scoparius,  closely  allied  varieties  of  the  same  species) 
there  will  be  seen  a  marked  difference  in  the  results,  the  amount  of  al- 
buminoids in  the  first  being  to  those  present  in  the  second  as  100 :  48. 
The  probable  explanation  of  this  discrepancy  is  to  be  found  in  the  fact 
that  the  former  specimen  was  taken  at  an  earlier  stage  of  growth.  It 
fioUows  also  that  to  be  of  greatest  value  the  analyses  of  aU  the  above 
grasses  should  be  duplicated  from  specimens  taken  at  periods  of  devel- 
opment even  earlier  than  that  at  which  these  samples  were  taken,  since 
it  is  well  known  as  a  fact  that  cattle  will  feed  with  avidity  ui)on  certain 
grasses  at  one  season  of  their  development,  for  which  at  a  later  season 
of  growth  they  manifest  no  desire. 

The  specimens  of  grasses  analyzed  were  taken  mainly  at  the  time  when 
the  development  of  the  flower  or  seed  rendered  their  identification  cer- 
tain, but  it  is  altogether  doubtful  whether  this  period  of  development 
was  in  every  case  that  of  maximum  nutritive  value.  A  carefol  series  of 
feeding  experiments  would  doubtless  throw  much  light  upon  this  sub- 
ject^ and  enable  us  to  fix  more  accurately  the  actual  and  relative  nutri- 
tive value  of  our  grasses. 

la  reference  to  this  prominent  constituent  of  all  the  grasses,  which 
for  want  of  a  better  name  has  been  termed  Amylaceous  Oellulose,  there 
ecrtainly  is  need  of  experimental  results  fi*om  feeding.  It  has  been  pretty 
generally  thought  that  it  was  only  the  cellulose  of  the  tender  ana  more 
sooculent  plants  which  was  capable  of  digestion  and  assimilation,  but 
certain  later  experiments  throw  doubt  upon  these  earlier  conclusions. 
Yoit  has  shown  (Chem.  Central  Blat.,  1870,  page  223)  that  while  such 
erode  fiber  was  not  digested  by  the  camivora,  on  the  contrary,  herbiv- 
OEOUS  animals  digested  50  per  cent,  or  more ;  and  according  to  the  ex- 
periments of  Weiske  (Chem.  Central  Blat.,  1870,  page  531,  and  1872,  page 
409)  swine,  like  the  herbivora,  digest  over  50  per  cent,  of  this  crude  fiber. 
Tn  a  paper  entitled  '^  Chemical  Investigations  into  the  Composition  of 
kkL'^  published  in  Kolbe's  Jour.  Prak.  Chem.  Band  19,  p.  146,  Th. 
!l  n,  of  Copenhagen,  enters  upon  a  discussion  of  the  above  ques- 

.    He  exx>eriment^  upon  this  substance,  extracted  from  wood  by  a 
i<     >f  sodic  hydrate,  after  previously  exhausting  the  wood  with 
aicohol,  wat^  and  ammonia. 
J         L  in  1839  had  already  shown  that  fiber  obtained  after  treatment 
ibove  neutral  solvents  contained  54  per  cent,  of  carbon,  while 
oeuulose  &om  cotton  or  pith  contained  only  44  per  cent.    This 
ion  was  attributed  to  a  so-caUed  incrusting  substance,  which, 
[big  to  Schulze's  method  with  HINO3  could  be  removed. 

emists,  however,  considered  this  incrusting  substance  as  a  mix- 

^eral  substances ;  while  others,  as  Schulze  (1857)  and  Erd- 

loaL  Chem.  &  Pharm.,  SuppL  B  and  p.  223, 1867),  gave  it  a  for- 
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mnla  as  a  pure  body,  and  called  the  fiber  which  had  been  obtained  by 
extraction  of  wood  by  these  neutral  solvents  and  acetic  acid  glycolignoH. 

Thomson  considers  all  previous  experiments  to  have  fieuled  hitherto 
because  of  using  too  powerful  reagents  for  extraction,  whereby  the  sub^ 
stances  treated  suffered  partial  decomposition. 

He  treated  birch  wood  with  soda  lye  at  common  temperatures,  and 
easily  extracted  a  substance  which  was  reprecipitated  by  dilute  acids. 
Pine  wood,  on  the  other  hand,  contained  almost  none  of  this  substance. 

Poumerfede  and  Figuier,  in  1847  (Jour.  Pharm.,  12, 81 ;  Jour,  fUr  Prak. 
Chem.,  42,  26;  Annalen,  64,  387),  are  the  only  persons  who  have  pur- 
sued this  investigation,  and  they  obtained  from  x>oplar  and  beech,  by 
such  treatment,  a  substance  free  from  nitrogen,  and  having  the  composi- 
tion of  ceUulose,  and  possessing,  as  they  said,  the  properties  of  peotua  or 
pectic  acid. 

Now,  this  ^<  pectin  substance  "  is  what  Thomson  has  investigated,  and 
he  finds  it  to  be  isomeric  with  cellulose.  He  finds  this  substance  to  be 
most  abundant  in  the  birch  and  ash ;  then  alder,  cherry,  oak,  pear,  beech, 
elm,  willow,  horsechestnut,  and  maple;  while  almost  none  was  found  in 
the  pine,  the  amount  varying  from  20  per  cent,  in  birch  to  less  than  1 
per  cent,  in  pine.  It  occurs  more  abundantly  in  heart-wood  than  in  the 
exterior  of  tiie  tree.  According  to  his  me&od  of  preparation  it  is  a 
white  powder,  insoluble  in  water  at  ordinary  temperatures,  but  upon 
boiling  it  with  a  large  quantity  of  water  it  gives  a  clear  solution,  which 
becomes  opalescent  upon  cooling,  but  clears  up  upon  addition  of  sodium 
hydrate.  Its  solution  has  an  acid  reaction,  and  upon  evaporation,  it 
leaves  a  transparent,  gum-like  mass.  He  proposes  to  call  this  substance 
toood  gum — "  Holzgummi." 

It  appears,  then,  not  improbable  that  between  the  extremes  of  starch 
and  the  sugars  ux>on  the  one  hand,  and  pure  cellulose  upon  the  otiier, 
there  may  exist  many  intermediate  links  in  the  condition  of  compounds 
isomeric  with  the  one  or  the  other,  and  readily  passing  in  tiie  processes 
of  vegetable  life  from  one  form  to  another — compounds  which  have  hith- 
erto escaped  searching  investigation,  and  which  may  indeed  defy  any 
attempts  at  their  isolation,  but  which,  nevertheless,  may  not  be  safely 
ignored  in  our  estimations  as  to  the  nutritive  value  of  the  diiferent 
grasses. 

It  certainly  seems  somewhat  remarkable  that  so  little  has  been  done 
since  those  experiments  of  PoumeiMe  and  Figuier  to  either  confirm  or 
overthrow  their  conclusions. 

After  treating  the  grasses  with  dilute  sulphuric  acid,  as  has  been  de- 
scribed in  the  determination  of  the  so-called  amylaceous  ceUulose^  the 
grass  was  boiled  for  two  hours  with  a  2  per  cent,  solution  of  sodic  hy- 
drate. This  treatment  removed  considerable  matter,  part  of  which 
could  be  precipitated  by  excess  of  sulfuric  or  hydrochloric  add.  This 
fiocculent  precipitate  was  dark  colored,  and  undoubtedly  contained  a 
part  of  the  albuminoids  of  the  grass ;  but  the  greater  portion  had  the 
physical  appearances  and  solubilities  of  the  humous  substances  of  the  older 
authors,  or  the  wood  gum,  "  Holzgunimi^^  of  Thomsen.  As  will  be  seen  in 
the  analyses  of  the  several  grasses  and  m  the  proximate  analyses  of  vari- 
ous vegetable  products  in  this  report,  this  substance  invariably  appears.. 
It  is  not  improbable  that  it  adds  greatiy  to  the  food  value  of  the  plant: 
but  whether  it  is  originally  present  in  the  plant,  or  is  a  decomposition 
product  formed  by  action  of  dilute  a«ids  and  alkalies  upon  cellulose, 
seems  not  to  be  definitely  settied. 

Begarding  Thomson's  Holzgummi  from  beech  wood  as  a  definite  sub- 
stance, and  taking  into  consideration  the  fact  that  from  our  alkali  ex* 
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taract  a  substance  was  precipitable  by  adds  similar  in  external  appear- 
ance to  t^e  Holzgommi,  it  seemed  of  interest  to  determine  whether,  by 
fbilowing  the  exact  treatment  described  by*  Thomsen,  the  same  sub- 
stance could  be  isolated  from  the  grasses.  Experiments  in  a  qualitative 
way  with  Sorghwm  nuta/ns  and  Bramus  unioloides  showed  that  the  very 
same  Holzgummi  is  contained  in  the  grasses  that  Thomsen  found  in  the 
various  woods.  Although  the  precipitate  firom  our  original  alkali  ex- 
tract was  very  dark  colored  owing  to  various  albuminoid  and  coloring 
matters,  the  precipitate  of  Holzgummi  from  the  soda  extract  after  pre- 
vious timtment  with  strong  ammonia  was  quite  colorless,  and  possessed 
all  the  properties  and  showed  all  the  reactions  of  Thomsen's  substance. 
As  the  Holzgummi  is  therefore  not  peculiar  to  wood  the  name  seems 
inappropriate,  and  our  previous  designation  of  the  group  as  amylaceous 
cellulose  is  for  the  present,  at  least,  more  desirable. 

The  fact  that  sodic  hydrate  in  2  x>er  cent,  solution  is  able  to  extract 
tills  definite  substance  from  grasses  led  to  an  inquiry  as  to  what  effect 
2  per  cent,  sulphuric  acid  would  have  after  such  treatment.  Would 
it  extract  by  conversion  to  dextrin  and  glucose  as  much  matter  as  in 
the  earlier  application  of  the  reagent,  or  would  it  extract  only  enough 
to  make  the  total  of  the  two  extracts,  sodic  hydrate  and  sulphuric  acid, 
alike  in  each  instance,  the  crude  nber  remaining  always  constant  T 
From  exx>eriments  the  latter  seems  to  be  the  case,  as  may  be  seen  from 
flie  following  results  obtained  with  the  sorghum  and  bromus  mentioned 
above: 

Barghum  nutcma  gave,  when  treated  first  with  2  x>er  cent,  sulphuric 
add,  27.25  per  cent,  of  extractive  matter,  and  on  subsequent  treatment 
with  sodic  hydrate,  14.44  per  cent.,  a  total  of  41.69  per  cent.  When  tiiis 
tareatment  was  reversed  and  sodic  hydrate  used  first  the  extracts  were, 
Q)  sodic  hydrate,  35.00 ;  (2)  sulphuric  acid  6.24  per  cent. ;  a  total  of  40.24. 
Br&muB  unioloides  gave  similar  results,  and  the  two  may  be  tabulated 

foUows : 

Sorghum  nutam. 


Pttroent. 

BlnlextraotioiiwithBtilphmioaoid.  27.25 
Seocmd  extraction  with  Bodio  hy- 
d»te 14.44 


Total  extracted  ]xiatt«r 41.69 


Peroenl 
Furat  extraction  with  sodic  hydrate.  35.00 
Second  extraction  with  •olphnrio 
acid 5.24 


Total  extracted  matter 40.24 


Brcmmi  wUoloidei. 


itisteztractionwith  sulphuric  acid.  23.74 
Second  extraction  with  sodic  hy- 

13tl3 


First  extraction  with  sodic  hydrate.  34.12 
Second  extraction  with  smphnric 
acid '  4.34 


Total  extracted  matter 36.87  Total  extracted  matter 38.46 

It  is     en  that  by  either  method  the  total  amount  extracted  remains 
r     lafly  constsmt,  but  that  there  is  a  substance  which  can  be  ex- 
by  either  sodic  hydrate  or  sulphuric  acid.     What  this  sub- 
is,  of  course,  is  not  definitely  known;  but  as  sodic  hydrate  gives 
extractive  in  a  form  certainly  nearer  its  original  structure,  the 
b  of  the  grass  with  that  reagent  before  the  application  of  2  per 
.  Boiphuric  acid  seems  to  be  advisable  in  future  grass  analyses,  and 
in  the  analyses  of  any  plant  where  the  presence  of  starch  in  quan- 
not  require  removal  by  add. 

ANALYSIS  OF  THE  ASH. 

the  ash  analysis  about  30  grams  of  the  air-dry  and  coarsely  oat 
»  charred  at  a  heat  below  redness^  an  unavoidable  glow  in 
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some  cases  passing  through  the  mass  and  leaving  the  ash  nearly  free 
from  carbon. 

The  crude  ash  was  treated  with  water  on  the  water  bath,  and  after- 
wards with  dilute  HNO3,  t^e  two  solutions  being  mixed  and  made  to 
a  de&iite  bxdk. 

The  residue  insoluble  in  H  NOs*  consisting  of  coal,  sand,  and  most  of 
the  silica,  was  ignited  to  remove  the  carbon,  and  the  SiOa  was  separated 
from  the  sand  by  concentrated  solution  of  BTa  O  H. 

One  third  (a)  of  the  solution  being  set  apart  for  a  determination  of 
01  and  SO3,  tne  rest  was  evaporated  to  dryness,  to  separate  the  SiOj 
soluble  in  HNO3,  in  many  cases  this  being  sufficient  to  gelatinize  the 
liquid  as  it  became  concentrated. 

After  separation  of  this  SiOa,  the  solution  was  divided  in  halves — 
(6)  and  (c) — each  representing  thirds  of  the  original  solution.  In  the 
first  third  (a),  from  which  the  01  had  not  been  removed  by  evaxK>ration 
with  HlfOs,  a  standard  solution  of  AgNOa  gave  the  amount  of  01, 
and  after  removal  of  the  excess  of  Ag,  SO3  was  determined  as  usuaL 

In  another  third  (h)  P2O5,  OaO,  and  MgO  were  determined,  PaOj 
being  separated  by  Is  a02H302,  and  Fe2Gl«  as  basic  phosphate  dissolved 
in  H  01,  and,  after  addition  of  excess  of  O4  B^ Go,  precipitated  as  POiMg 
NHi.  In  the  filtrate  from  the  basic  phosphate  OaO^Oi  is  precipitated 
as  usual,  ignited  and  dissolved  in  H  01.  After  evaporation  to  dryness 
and  addition  of  a  few  drops  of  ini4  O  H  to  remove  any  ¥e%  01«  present, 
the  OaOlj  is  fused  and  the  01  determined  volumetrically.  From  this 
the  Oa  O  is  calculated.  In  the  filtrate  from  Oa  O2  O4  the  Mg  was  deter- 
mined as  usuaL 

In  the  third  portion  (c)  oxalic  acid  was  added  in  crystals  and  the  solu- 
tion warmed  on  the  water  bath  till  no  more  nitrous  fumes  were  evolved^ 
then  evaporated  to  dryness  and  heated  on  the  sand  bath  till  llie  excess 
of  oxalic  acid  was  driven  off,  the  heat  being  toward  the  end  increafied 
to  convert  all  the  oxalates  to  carbonates.  This  removes  most  of  the 
lime  and  magnesia  on  filtration.  To  the  filtrate  baric  hydrate  is  added 
to  remove  any  magnesia  and  phosphoric  acid  which  may  remain.  The 
excess  of  barium  is  removed  by  ammonic  carbonate  and  the  alkalies 
remain  as  carbonates  in  the  filtrate,  and  hydrochloric  acid  is  added  to 
convert  the  carbonates  to  chlorides,  which  are  gently  heated,  and  if  any 
carbon  is  present  the  solution  is  refiltered.  In  the  mixed  chlorides  the 
chlorine  was  determined  volumetrically  and  also  gravimetrically,  and 
the  proportions  of  Na  and  K  were  calculated  by  the  indirect  method. 

From  the  sum  of  all  substances  determined  the  per  cent,  of  pure  ash 
in  the  grass  was  calculated. 

The  percentage  composition  of  the  ash  was  reckoned  to  unity  in  the 
usual  manner. 

GLOSSARY  OP  TERMS  USED  IN  DESCRIBING  GRASSES. 

Acuminate — Extending  into  a  long,  tapering  point 

Acute — Sharp-pointed. 

Annual— Jjivmg  through  one  season  only. 

Anther — The  upper  part  of  the  stamen  containing  the  pollen  or  fertiliz- 
ing powder. 

Aton — A  bristle-like  process  proceeding  from  or  attached  to  the  glomefl 
or  palets  of  some  grasses. 

Biennial — Living  through  two  seasons. 

B  mt'Shaped — Ooncave  within  and  convex  without,  as  the  glumes  and 
palets  of  some  flowers. 
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-Short,  stiff  hairs. 
M     — The  base  of  the  stem  thickened  so  as  to  make  a  hard,  roundish 
ma  in  Timothy  grass  (Phleum  pratense). 

itose — vxrowing  in  bunches  or  tufts. 
mi     — Relating  to  or  growing  from  the  stem  or  culm. 
& — ^Having  the  margin  fringed  with  hairs. 

—The  stem  or  straw  of  a  grassy  when  the  stem  creeps  upon  or 
under  the  ground  it  is  called  a  rhtzoma. 
wmbent — ^Leaning  on  the  ground  at  the  lower  part  but  rising  at  the 

tOD. 

—Branching  finger-like  from  a  common  center,  as  the  spikes  of 
yj     hgrass  {Fanicum  sanguinale). 

wf — The  two  sexes  separated  and  growing  on  different  plants,  as 
m  Buffalo  grass  {Buchloe  dactyloides). 
J — ^Without  notches  on  the  margin. 

-Protruded  beyond  the  flower,  as  the  stamens  of  grasses 
ally  are  when  in  bloom. 
Jw€?— Producing  fruit. 
i       -Composed  of  thread-like  fibers,  as  the  roots  of  most  grasses. 

-A  little  flower ;  a  pair  of  palets  with  the  inclosed  stamens  and 
1      IL    There  may  be  many  of  these  in  a  spikelet. 
0U8 — Smooth;  destitute  of  hairs  or  roughness. 

-The  outer  or  lower  pair  of  bracts  or  scales  in  a  spikelet,  and  in* 
ag  one  or  more,  sometimes  many,  flowers  or  florets. 
— Eough-haired,  bearded. 

— Growing  naturally  in  a  country. 
— ^The  space  between  the  nodes  or  joints. 
9M — £L  sharp  ridge  along  the  middle  of  a  glume  or  palet  resembling 
the  keel  of  a  boat. 

41  or  Blade — The  extended  part  of  a  leaf,  generally  open  and  flat, 
Dut  sometimes  rolled  inward  longitudinally,  when  it  is  said  to  be 

olute. 

9 — ^A  small  leaf  like  appendage,  usually  thin  and  semi-transparent 

y     nbranaceous),  found  at  the  lower  part  of  the  leaf  or  at  &e  top 

Oi  vae  sheath.    It  is  said  to  be  entire  when  tiiere  are  no  divisions 

i     outline ;  bifid,  when  it  is  divided  at  the  apex  into  two  parts; 

,  when  it  is  cut  or  divided  on  the  margin ;  truncatedy  when 

ux)per  part  terminates  abruptly  in  a  transverse  line,  as  if  cut 

• 

ceov^ — Thin  and  translucent,  like  a  membrane. 
-    b-like  elevations  on  the  leaves,  glumes,  and  palets. 
U  jwwer— One  having  neither  stamens  nor  pistil. 
-Knots  in  the  culm  where  the  leaves  are  given  off. 
-Longer  than  wide,  with  the  sides  nearly  parallel. 
— ^Blunt  pointed. 

f — ^The  portion  of  a  flower  containing  the  ovules  or  seeds. 
yr  Palea — The  inner  scales  or  bracts  inclosing  the  stamens  and 
il. 

— ^The  flowering  part  of  the  stem  or  culm  of  grasses,  usually 
iX)0sed  of  a  number  of  series  or  whorls  of  branches  or  rays, 
e  again  divided  into  secondary  branches.    These  may  be 
.  luid  close  to  the  stem,  or  they  may  be  long  and  spreading. 
—Living  for  more  than  two  years ;  indefinitely. 
-J       central  organ  of  a  fertile  flower,  usually  consisting  of  an 
^le,  and  stigma, 
i  lei         Qg  powder  contained  in  the  anthers. 
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Pubescent — Covered  with  soft  hairs. 

B(w>fe«— The  name  given  to  that  kind  of  flowering  branch  where  the 
flowers  are  arranged  closely  together  on  its  sides  .without  stalks  or 
pedicils,  as  in  Paspalum,  and  in  the  ultimate  branches  of  the  pan- 
icle. 

Radical  leaves — ^Those  gTOwing  from  the  root. 

Spikelet—ThA  ultimate  divisions  of  the  panicles  or  flowex-heads }  they 
may  be  one-floicei-ed^  that  is,  a  pair  of  glumes  enveloping  a  single 
flower  of  a  pair  of  palets  (or  sometimes  onepalet)  wilii  the  inclosed 
stamens  and  pistil  j  or  they  my  be  two  or  more  flowered^  there  being 
but  one  pair  of  glumes  to  each  spikelet^  whether  it  be  one  or  many 
flowered. 

Sheath — ^That  part  of  the  leaf  which  clasps  the  stem ;  it  answers  to  the 
petiole  or  leaf-stalk. 

SpiJce-^When  the  flowers  are  sessile  or  without  branches^  aa  in  Timothy 
grasB  (Phleum  pratense). 

Stamens — ^The  organs  of  the  flower  which  contain  the  pollen^  eonsisting 
of  the  fllament  and  the  anthers. 

Stigma^^The  extremity  of  the  pistil  which  receives  the  pollen. 

Whorl^A  number  of  leaves  or  branches  starting  from  one  lino  on  Xbib 
stem. 

GEO.  VASEY, 


PETER  COLLDSB, 

Clhm«§t. 
Hon.  Wm.  G.  Le  Duo, 

Comimssioner  of  Agt'icuUure, 


REPORT  OF  THE  SUPERINTENDENT  OF  GARDENS 

AND  GROUNDS. 

SiB:  I  have  the  honor  to  submit  the  following  report  upon  matters 
pertaining  to  the  duties  of  this  division: 

RAISING  TEA-PLANTS. 

In  raising  plants  of  the  Chinese  tea  from  seed  it  is  recommended^  in 
treatises  on  the  culture  of  this  planL  to  carefully  shade  the  young  plants 
from  the  direct  rays  of  the  sun,  and  this  is  evid^itly  an  essential  point. 
The  seeds  if  kept  dry  after  ripening,  soon  shrink  and  become  loose  in 
the  shell,  but,  when  in  this  condition,  if  they  are  sown  in  moderately 
damp  soil  they  swell,  become  plump,  and  germinate  in  a  short  time. 
When  sown  in  boxes  and  placed  in  the  damp  atmosphere  of  a  green- 
house, the  glass  being  slightly  shaded,  the  seeds  germinate  in  about  four 
weeks  after  sowing,  and  the  young  plants  grow  rapidly,  requiring  no 
particular  care,  except  that  they  are  not  kept  too  damp  previous  to 
germination.  But  when  sown  in  drills  in  the  open  ground,  ihe  i)oints 
of  the  young  growths  dry  up  as  soon  as  they  reach  the  surface  and  be- 
come exposed  to  direct  sunlk^ht.  It  is  therefore  necessary  to  choose  a 
shaded  position  for  sowing  the  seeds,  or,  if  it  is  not  practicable  to  secure 
such  a  location,  a  thin  sprinkling  of  short  hay  spread  over  the  surface 
immediately  after  sowing  the  seeds  will  be  found  advantageous,  allow- 
ing the  young  plants  to  push  up  through  the  coveiing. 


I'aMIW  OOFFM  PLiST. 


Ababian  Cof^b  Plant. 
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The  recent  importatioiis  of  tea  seeds  ixom  Japau  have  axxiyed  in  good 
oondition.  These  were  simply  packed  in  bulk  in  close  \iss^.  An  im- 
poi-tation  of  Assam  tea  seeds  £n)m  the  East  Indies  which  were  packed 
in  sawdust  were  found,  when  the  case  was  oi)ened,  to  be  completely  envel- 
oped with  a  ftingous  growth  which  had  destroyed  their  germinatiye 
properties. 

COFFEE. 

The  Liberian  coffee  proves  to  be  more  tender,  and  to  require  a  higher 
temi)eraturc  for  its  profitable  culture  than  the  common  or  Arabian  coffee. 
Ttic  Liberian  plant  is  of  a  larger  growth,  the  foliage  heavier  and  very 
distinct;  individual  leaves  measure  from  10  to  12  inches  in  length  and 
from  4  to  6  inches  in  width^  while  those  of  the  common  Arabian  coffee, 
under  similar  conditions  of  growth,  measure  from  5  to  6  inches  in  length 
and  about  3  inches  in  width.  The  berry  of  the  Liberian  species  is  pro- 
portionately large,  but  objections  are  made  in  regard  to  its  introduction 
in  South  America  on  account  of  the  size  of  the  plant,  as  being  less 
amenable  to  culture  and  the  gathering  of  the  crop.  The  quality  of  tie 
beverage  it  furnishes  is  not  uiferior  to  that  of  the  common  coffee,  and 
the  plants  are  very  productive.  The  proportion  of  inilp  and  parchment 
inclosing  the  bean  is  larger  than  in  that  of  the  Arabian  coffee.  The 
proportion  of  worthless  covering  to  bean  is  nearly  as  4  to  1  in  the  Liberian, 
while  it  is  said  not  to  attain  2  to  1  in  the  AMcan. 

JAPAN  PERSDOCON. 

Beferring  to  the  hardiness  of  the  Japan  persimmon,  it  was  stated  in 
»  former  report  that  there  was  quite  a  difference  in  this  respect  among 
seedling  plants,  some  remaining  uninjured  during  the  severest  winters 
here,  whUe  others  suffered  to  the  extent  of  being  killed  to  the  ground. 
Since  the  date  of  tliat  report  several  importations  of  grafted  plants  have 
been  received  directly  from  Japan.  This  collection  includes  ten  named 
varieties.  A  number  of  plants  of  each  variety  have  been  planted  here 
for  the  purpose  of  testing  their  hardiness,  and  the  result  shows  that 
tliere  is  a  like  difference  in  this  resx)ect  among  the  grafted  kinds  that 
had  previously  been  found  among  tiie  plants  raised  from  seed.  Some 
(rftiie  varieties  have  been  entirely  destroyed,  while  the  remaining  sorts 
have  not  been  injured,  even  in  a  slight  degree,  and  are  in  perfect  health. 
How  far  north  of  this  locality  these  plants  may  be  growii  will  be  a  mat- 
ter for  further  experiment. 

Up  to  this  time  the  Department  has  not  recommended  the  planting  of 
tiieee  trees  in  the  Northern  States,  but  it  would  appear  that  there  is  so 
nmch  difference  in  their  hardiness  as  to  warrant  the  supi)osition  that  they 
may  succeed  in  colder  climates  than  was  at  one  time  considered  proba- 
ble. This  much  is  certain,  that  the  hardier  varieties  have  stood  unin- 
jured, when  in  a  young  state,  an  amount  of  cold  several  degrees  below 
sero. 

FIGS. 

The  culture  of  ligs  has  never  attracted  much  attention  in  the  Middle 
and  Nortiiern  States  owing  to  the  susceptibility  of  the  plants  to  cold. 
'Baej  are  perfectly  adapted  to  the  climates  of  tjie  Southern  States,  where 
fhey  have  long  been  cultivatXHl  for  domestic  purposes,  but  not  produced 
in  snffident  (iuantities  to  be  included  among  commercial  products. 

The  fig  may  be  fruited  in  sheltered  localities  in  the  Northern  States 
Igf  taUng  the  precaution  of  covering  the  branches  during  winter,  so  a? 
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otect  them  from  severe  freezing.    This  is  not  difBcult  to  accomplisli, 

nost  simple  and  effectual  method  being  that  of  bending  down  tiie 

iches,  and  fastening  them  as  close  to  the  ground  as  practicable,  in 

ch  condition  they  can  readily  be  covered  with  8  or  10  inches  of  soil, 

m  equally  thorough  coating  of  forest  leaves  protected  by  a  covering 

}oard8  to  exclude  rain. 

The  iig  bears  most  satisfactorily  when  it  is  planted  in  gravelly  or 

idy  soils  ;•  in  strong  rich  soils,  luxuriant  gro^vths  are  produced,  and  the 

ung  fruit  will  drop  prematurely ;  the  wood  will  also  ripen  impierfectly. 

id  thus  diminish  the  number  of  perfect  fruit-buds.    After  the  firaii 

ikkes  its  appearance,  and  all  during  its  progress  toward  ripening,  the 

lants  require  an  abundance  of  water ;  if  the  roots  are  kept  dry  at  any 

ime  during  tiiis  period  the  fruit  will  probably  drop ;  but  when  the  fruit 

)ecomes  soft,  indicating  ripeness,  a  less  supply  of  water  will  improve 

its  Havor,  and  further  tend  to  harden  and  ripen  the  annual  growths  of 

the  tree. 

THE  APRICOT. 

Inquiries  have  been  made  as  to  the  value  of  the  apricot  as  a  fruit 
and  its  culture  as  an  orchard  tree. 

Altliough  the  apricot  is  one  of  the  most  delicious  of  stone  fridts,  and 
ripens  earlier  than  the  peach,  yet  it  is  a  scarce  fruit  in  our  markets  and 
is  rarely  seen  on  the  dessert  table.    This  may  be  accounted  for  by  any 
one  or  all  of  the  following  reasons:  First,  the  tree  is  easily  excited  to 
growth  in  spring,  and  a  week  or  two  of  mild  weather  wiU  start  the 
Sower  buds,  which  are  afterwards  destroyed  by  cold  or  frosty  weather. 
This  is  a  very  commoji  occurrence  north,  and  even  soutii,  of  the  Poto 
mac,  and  may  be  measurably  modified  by  planting  on  the  north  side  o 
buildings  or  groves  of  trees,  and  thus  retard  the  starting  of  the  bi 
and  shield  them  from  the  morning  sun  after  a  cold  night.    Then,  v 
the  fruit  is  set,  a  second  trouble  is  encountered  in  the  attacks  of 
curculio,  which  punctures  the  fruit  of  the  apricot  with  a  regularity  sin 
lar  to  tliat  with  which  it  addresses  the  plum.    Unless  measures  p 
taken  to  check  the  ravages  of  this  insect  the  crop  will  certainly  be  < 
stroyed,  and  probably  the  most  decidedly  effectual  method  of  check' 
its  progress  and  propagation  is  that  of  planting  the  trees  in  an  inclos 
where  poultry  and  hogs  are  allowed  to  run  at  large.    Good  crop 
plums  are  secured  under  these  circumstances,  the  animals  destroy 
the  grubs  as  they  occur  in  the  fallen  fruit. 

The  third  and  greatest  drawback  to  iipricot  culture  is  the  liabili* 
the  trees  to  loss  of  biunchcs  by  a  blight  somewhat  similar  to  that  v 
destroys  the  pear  tree.    The  earliest  history  of  apricot  culture  n 
mention  of  this  malady;  branches  will  suddenly  wither  and  die. 
out  any  apparent  cause,  and  so  fatal  does  it  become  that  orcha? 
considerable  extent  have  rapidly  become  extinct  from  this  fatali 
which  no  effectual  remedy  has  j^et  been  discovered. 

NATIVE  GRAPES. 

It  is  very  generally  concedeil  that  the  culture  of  native  grajK 
so  promising  a  remunerative  industry  as  could  be  desired.    jSTe 
ties,  some  of  them  possessing  merit,  are  stiU  being  announced,  I 
i^  no  improvement  in  their  adaptability  to  general  culture  in 
localities.    It  was  formerly  the  custom  to  compare  the  grape  z* 
was  called,  to  that  of  Indian  com ;  which  was  intended  to  co 
idea  that  where  this  crop  would  mature,  the  native  grape  w 
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reach  maturity.  So  far  as  heat  and  cold  are  involved  in  temperatures, 
this  criterion  is  probably  nearly  coiTect,  the  amount  of  heat  necessai'y 
to  insure  a  crop  of  coru  beini?  also  sufScient  to  mature  most  of  the  varie- 
ties of  cultivated  grapes  Tvhich  have  been  derived  from  our  native  north- 
em  species,  but  the  numerous  failures  in  profitable  grape  culture  prove 
that  other  factors  besides  those  of  heat  and  cold  have  an  important  in- 
fluence upon  the  health  of  a  vineyard. 

To  those  who  are  conversant  with  the  history  of  the  progress  of  grape 
culture  in  the  United  States  for  the  past  thirty  years,  and  have  acquainted 
themselves  with  the  causes  of  varying  failures  and  successes,  it  must 
seem  difficult  to  account  for  the  fact  that  grape  growers  in  genei*al  have 
been  slow,  and  apparently  unwilling,  to  recognize  the  true  reason  for 
most  of  the  failures  which  occur.  In  some  of  the  earliest  reports  of  the 
Department  of  Agriculture  the  statement  vras  dwelt  upon  that  the 
greatest  obstacle  to  complete  success  in  grape  culture  could  be  referred 
to  the  deterioration  of  the  plants  consequent  upon  the  injury  they  sus- 
tained from  mildew  on  the  leaves.  This  explanation  of  failure  was  not 
generally  considered  as  conclusive.  Both  grape  growers  and  authors 
of  treatises  on  grape  culture,  especially  the  latter,  usually  referred  feil- 
ures  to  some  other  cause  or  causes,  which  were  e:q)ressed  by  the  phrase 
"improper  treatment,"  and  this  was  considered  a  sufficient  answer  to 
all  inquiries  regarding  failures. 

This  profound  explanation  was  generally  accompanied  by  the  further 
advice  that  by  giving  vineyards  "  proper  ^atment "  they  would  be  ex- 
empt from  failure  or  loss.  When  called  upon  to  define  "  improper''  and 
"  proper"  treatment,  the  answers  would  be  often  contradictory,  and  more 
frequently  unsatisfactory.  This  want  of  recognition  of  the  true  source 
of  trouble  has  been  gieatly  against  progressive  grape  culture.  Varie- 
ties of  grapes  much  lauded  for  their  sux)erior  qualities  have  been  procured 
&t  great  expense  and  extensively  planted,  the  result  only  adding  another 
disappointment  to  the  planter.  The  main  cause  of  failure  has  been  fre- 
quently i)ointed  out,  and  from  time  to  time  the  department  has  published 
lists  of  those  varieties  best  adapted  to  general  culture,  as  also  those 
'Which  require  special  localities,  and  further  experience  has  borne  con- 
dtisive  evidence  of  the  value  and  accura<5y  of  these  reports.  It  was  dis- 
tinctly shown,  and  it  is  now  clearly  admitted,  that  the  distinguishing 
feature  of  a  good  grape  climate  is  that  where  there  is  <an  entire  absence 
of  mildew  on  the  foliage  or  on  the  fruit  of  the  vines.  While  making  this 
statement  somewhat  prominent  it  is  not  forgotten  that  heavy  losses  are 
occasioned  by  rot  in  the  berry.  This  disease  is  not,  however,  confined  to 
Turieties  subject  to  leaf  mildew,  but  it  is  equally  prevalent  in  those  which 
axe  rarely  attacked  by  it.  The  causes  of  mildew  are  solely  atmospheric* 
while  those  favoring  rot  are  more  intimately  connected  witii  the  chemical 
and  physical  condition  of  the  soil  and  the  growth  by  the  roots.  We  need 
no  stronger  proof  of  the  influence  that  the  presence  or  absence  of  mildew 
on  the  leaves  of  our  native  grapes  has  upon  the  determination  of  their 
Talne,  than  to  turn  to  the  Ust  of  the  varieties  which  are  most  extensively 
CDltivated,  when  it  will  be  found  that  they  are  valued  more  because  of 
their  fineedom  from  disease  than  from  the  qualities  of  their  fruit. 

Again,  it  is  clearly  ascertained  that  the  most  fatal  species  of  mildew 
is  eaosed  by  dampness,  so  that  the  further  statement  may  be  made  that 
lAero  we  find  a  locality  in  which  grapes  are  specially  remunerative,  we 
wQl  &id  that  its  climate  is  characterized  by  the  absence  of  heavy  dews. 
It  is  only  in  these  latter  localities  and  under  their  special  conditions  that 
the  best  varieties  aflbrd  a  profitable  return.  Where  heavy  dews  prevail 
doriqg  the  summer  months  it  has  been  found  imsatisfactory  to  ciQtivate 
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sucli  varietiCvS  as  tlio  lona,  Walter,  Emnclan,  Diana,  Croton,  Delaware, 
Catawba,  and  others  of  first  excellence.  Partial  success  may  Bometimes 
be  attained,  owing  to  local  conditions  of  protection  and  shelter;  and,  as 
has  long  ago  been  thoroughly  demonstr?tted  and  reported,  all  these  vari- 
eties can  be  grown  to  perfection  when  they  are  protected  irom  heavy 
dews,  either  by  artificial  or  natural  expedients,  such  as  those  of  cov- 
ering the  trellis  upon  which  they  are  tied  by  a  canopy  of  boards,  can- 
vas, or  glass,  or  by  allowing  the  vines  to  grow  up  in  trees  whose  foliage 
will  protect  that  of  the  vine. 

But  little  ftirther  progress  can  be  attained  in  the  culture  of  the  grai)e, 
either  for  table  use  or  for  the  manufacture  of  wine,  until  a  distinction  is 
practically  recognized  between  the  species  and  their  varieties  which  are 
severally  best  suited  for  these  respective  purposes.  In  Europe,  where 
all  the  cultivated  grax)es  are  said  to  have  been  produced  from  one  species, 
the  varieties  are  numerous,  but  they  are  divided  into  distinct  classes, 
based  upon  their  values  as  regards  suitableness  for  wine,  for  table  use, 
or  for  drying  into  raisins. 

In  the  United  States  we  have  several  distinct  native  species,  from  one 
or  other  of  which  have  been  originated  all  the  varieties  now  in  cultiva- 
tion. The  only  classification  of  these  which  has  been  presented  looking 
to  the  arrangement  of  varieties  under  the  species  from  which  they  have 
been  produced,  wiU  be  found  at  page  81  of  tiie  Eeport  of  the  Department 
of  Agriculture  for  the  year  1869.  An  attempt  was  there  made  to  draw 
attention  to  the  most  valuable  peculiarities  of  the  different  species,  pecu- 
liarities which  are  more  or  less  inherited  by  the  varieties  which  mvc 
originated  from  them,  as  also  the  climates  to  which  they  seemed  best 
adapted.  Since  then  some  attention  has  been  given  to  the  significance 
and  importance  of  the  points  embraced  in  that  classification,  but  the 
subject  is  still  unrecognized  by  the  majority  of  those  engaged  in  grape 
culture. 

The  idea  that  our  native  grapes  would  be  more  rapidly  improved  by 
seeoring  hybrid  kinds  between  them  and  the  foreign  species  has  long 
been  entertained;  and,  although  it  has  constantly  been  argued  by  some 
that  no  good  result  could  thus  be  obtained,  yet  of  late  years  much  at- 
tention has  been  directed  to  this  mode  of  improvement,  and,  as  was  to 
be  expected,  varieties  of  very  superior  merits  have  been  produced,  many 
of  them  equal  to  the  best  of  the  foreign  varieties,  in  flavor  as  weu  as  in 
appearance,  but  no  variety  so  product  has  yet  proved  able  to  maintain 
itfi^  as  worthy  of  general  cultivation ;  in  fact,  they  are  altogetibier  un- 
reliable except  under  conditions  where  even  tiie  foreign  grape  can  be 
nused  with  a  good  degree  of  success.  This  is  much  to  be  regretted,  but 
it  is  nevertheless  the  truth  that  nothing  of  value  and  reliability  has  by 
this  means  been  added  to  our  list  of  l^irdj  grapes^  and  all  experience^ 
so  far,  in  this  direction  only  tends  to  prove  the  wisdom  of  the  advice* 
given  many  years  ago  that  the  line  of  improvement  should  be  oonllned 
to  hybridizing  our  native  species  with  each  other,  and  by  selection  ulti- 
mately procure  varieties  of  reputed  merit  both  for  table  use  and  for  the 
manufiacture  of  wines.  But  tJiis  improvement  cannot  be  systematicsdly 
pursued  unless  accompanied  by  a  very  distinct  and  cleai'  understanding 
of  the  respective  merits  of  American  species. 

Until  quite  recentiy,  varieties  of  the  fox  grape,  Vitis  Uibrusca^  have 
mostly  been  produced,  and  these  have  been  recommended  and  cultivated 
both  for  wine  and  table  use,  and  but  little  attention  has  been  given  to 
the  improvement  of  other  species,  notwithstanding  that  the  summer 
grape,  Vitis  ceetivaliSy  and  its  varieties  have  vastiy  sui>erlor  merits  as 
wine  grapes.    Nb  better  evidence  of  tMs  fiau^  need  be  desired  thasn  tiie 
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estimate  given  to  these  Tvines  in  foreign  countries.  Most  of  the  Amer- 
ican wines  wliicli  Lave  been  spedaJly  recognized  at  Ibreign  expositions 
tave  been  llie  prodiu^ts  of  this  class  of  gi'aiics.  But  the  nltimate  value 
of  these  gi^apes  will  not  bo  realized  until  vineyards  of  them  arc  estab- 
lished in  localities  where  they  can  be  rii)enei  They  require  a  longer 
warm  sea^jou  than  suffices  for  varieties  of  the  Idbrusca  family ;  conse- 
quently they  aie  not  successfully  grown  in  localities  where  the  improved 
fox  grapes  are  most  largely  cultivated,  and  for  that  reason  the  summer 
^Tai)es  are  but  little  known ;  and  in  the  localities  where  they  may  be  pro- 
duced iu  i>eifection  the  culture  of  A>ine  grapes  has  not  yet  become  an 
established  ir-dustiy. 

Among  the  best-known  varieties  of  this  eminently  wine-produdng 
species  may  Ik?  mentioned  the  Lenoir,  Herbemont,  Devereaux,  Alvey, 
Cynthiana.  and  i^orton's  Virginia  Seedling.  These  varieties  yield  wines 
of  very  high  excellence  and  of  varied  qualities.  But  they  can  only  be 
grown  to  perfection  in  certain  elevated  locations  in  the  States  of  Nc^th 
Carolina,  Virginia,  ajid  other  States  having  similar  climates. 

It  therefore  appears  probable  that  in  the  further  improvement  of  haidy 
grapes  these  peculiarities  of  species,  and  the  purposes  for  which  they 
are  best  ada])t:ed.  must  receive  more  attention  than  has  hitherto  been 
given  to  theni. 

FOREIGN  GRAPES. 

For  the  past  two  or  three  years  the  crop  of  fruit  in  the  giupery  has  been 
mtfftb  or  less  injured  by  a  leaf -hopper  insect,  which  is  usually,  but  I  believe 
enoneously,  called  "  tlirips.''  These  inserts  destroy  the  \itality  of  the 
ieftves,  causing  them  to  become  crisp  and  shriveled  and  to  iall  prema- 
turely. They  increase  rapidly,  fly  off  in  clouds  when  the  leaves  are  dis- 
turbed, and  are  dif&cult  to  subdue.  The  usual  remedy  for  the  destruc- 
tJon  of  this  notable  pest  is  to  fumigate  the  structure  with  tobacco  smoke ; 
bat  in  a  large  house  it  is  no  easy  task  to  effectually  destroy  these  in- 
wcto  by  this  means,  as  they  drop  down  and  find  shelter  under  x>ath- 
irftys,  &c.,  and  become  lively  when  the  smoke  has  dispersed.  Kightly 
fkmigations  continued  for  a  week  at  a  time  only  partially  diminished 
Oneir  numbers,  even  when  supplemented  by  daily  syringings  with  water 
in  which  tobacco  ha<l  been  steeped.  Finding  this  remedy  inefEectual, 
wiUiout  bestowing  more  time  to  it  than  the  labor  force  of  this  division 
mwld  warrant,  it  was  resolved  to  try  the  efLbcts  of  sprinkling  the  leaves 
witli  water  in  which  quassia  chips  had  been  steeped.  One  pound  of 
these  chips,  tied  loosely  in  a  bag,  was  placed  in  a  barrel  of  water  and 
allowed  to  stand  for  48  hours.  Before  using  it  50  per  cent,  of  pure  water 
added  to  the  decoction,  which  then  tasted  exceediugly  bitter.  The 
were  syringed  daily  with  this  mixture,  and  it  his  been  found  a 
much  more  ellectual  remedy  than  the  former  one  of  tobacco,  and  the 
isaeots  have  been  kept  fairly  under  subjection,  although  they  have  not 
been  completely  eradicated,  and  they  increased  to  some  extent  after  the 
qnassia  application  had  to  be  discontinued  so  as  not  to  taste  the  fruit.  A 
igfw  applications  of  clean  water  should  be  given  to  remove  all  bitteruess 
from  the  bunches. 

It  is  well  known  that  the  main  reason  for  cultivating  the  foreign 
ipcape  under  glass  in  this  climate  is  on  account  of  mildew.  In  former 
imorts  it  has  been  shown  that  judicious  care  in  ventilation,  combined 
with  a  sufGiciency  of  atmospheric  humidity,  will  prevent  the  attacks  of 
Jtangoid  growths  on  the  foliage  of  the  vines.  Practically,  this  treatment, 
ao  as  to  inanre  the  entire  prevention  of  mildew,  is  not  always  readily 
HaJBtiriiKnd     Occasionally  it  will  happw  that  the  temperatere  of  tbe 
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house  has  reached  a  higher  degree  than  is  quite  desirable  before  venti- 
lation can  be  given,  and  when  the  ventilators  are  opened  a  sudden  low- 
ering of  the  temperature  takes  place.  Such  rapid  changes  are  specially 
provocative  of  mildew,  which  will  be  found  to  make  its  app€»aranceupon 
the  leaves  contiguous  to  the  opening.  When  these  conditions  occur — 
and  they  are  unavoidable  in  orduiary  management — ^the  temperature  can 
be  lowered  several  degrees  by  sprinkling  the  plants  and  floor  of  the 
house  with  water,  after  which  the  ventilation  may  be  given  gradually ; 
the  moisture  in  the  air  will  tend  to  modify  any  injurious  effects  from  tiie 
ingress  of  the  cooler  external  air.  These  sudden  changes  of  tempera- 
ture are  a  certain  cause  of  mildew  on  young,  tender  leaves.  Their  effects 
are  frequently  seen  on  the  leaves  of  peach  trees  in  early  summer,  caus- 
ing them  to  blister  and  producing  the  appearance  commonly  caJled  "  curl " 
in  the  leaves,  and  which  is  frequently,  but  erroneously,  supposed  to  bo 
caused  by  the  aphis j  which  is  sometimes,  but  not  always,  present. 

Bose-growers  know  that  the  utmost  care  in  ventilauon  will  not  al- 
ways enable  them  to  prevent  the  young  leaves  of  roses  from  attacks  of 
mildew.    In  all  such  cases  a  saturated  atmosphere  is  beneflciaL 

ROTATION  IN  OROPPINa. 

It  may  be  surmised  that  the  necessity  for  rotation  of  crops  soon  be- 
came apparent  to  the  earlier  cultivators.  They  would  discover  that 
fheir  best  efforts  in  appliances  were  unavailable  in  maintaining  a  contin- 
uous profitable  growth  of  the  same  kind  of  plant  on  the  same  soiL  When 
soils  became  unproductive  it  was  supposed  that  the  land  required  rest, 
hence  the  practice  of  fallowing  was  introduced.  Fallowing  was  a  com- 
mon practice  among  the  Bomans.  It  was  their  usual  course  to  allow 
the  land  to  rest  after  each  crop — ^a  crop  and  a  year's  fallow  succeeding 
each  other.  Where  manure  was  applied  two  crops  were  taken,  and  on 
some  lands  several  crops  were  taken  between  the  fallowing  periods. 
It  was  a  very  natural  deduction  that  the  land  required  rest  when  ob- 
servation showed  that  after  successive  crops  of  the  same  plant,  it  refrised 
to  grow,  although  the  land  had  not  apparentiy  diminished  in  fertilily. 

Tbe  agriculture  of  the  ancient  Egyptians  being  confined  to  the  banks 
and  lowlands  adjacent  to  rivers,  where  from  annual  overflows  a  rich  de- 
posit of  mud  and  sand  was  left  on  the  surface,  which  formed  an  annual 
layer  of  fresh  material,  did  not  include  the  process  of  fallowing  or  rest- 
ing lands,  because  constant  fertility  was  maintained  by  the  annual  top- 
dressing  which  was  left  by  the  receding  waters. 

The  practice  of  resting  and  fallowing  soils,  or  that  of  changing  iho 
crops  more  or  less  systematically,  has  always  been  found  to  be  advan- 
tag:eous,  although  tiie  reasons  for  its  necessity  have  not  been  satisfoc- 
tonly  explained. 

Various  theories  have  been  offered  by  physiologists  explanatory  of  the 
principles  upon  which  the  benefits  of  rotative  cropping  depends.  Modem 
chemistry  has  shown  that  plants  require  certain  mineral  substances  for 
their  support,  and  that  although  the  same  primary  elements  may  be  found 
in  aU,  yet  they  are  found  to  be  in  very  different  proportions  in  different 
kinds,  some  showing  a  mere  trace  of  a  substance  which  may  abound  in 
others.  These  mineral  matters  being  obtained  from  the  soU,  it  follows 
that  if  they  are  not  present  in  sufiicient  quantities  or  do  not  exist  in  a 
sufficiently  soluble  state  so  as  to  be  taken  up  by  the  roots,  tiie  plant 
which  demands  them  for  its  normal  growth  must  suffer  in  consequence 
of  such  deficiency:  and  in  regard  to  specific  inorganic  substances,  it  is 
evident  that  the  plant  which  requires  a  large  percentage  of  sa<&  would 
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ML  to  succeed  where  another  plant  requiring  only  a  trace  of  the  sub- 
stance would  maintain  a  healthy  growth.  Some  plants  require  much 
potash  or  Boda,  some  much  lime,  others  a  large  proportion  of  silica. 
A  rotation  which  would  allow  these  plants  to  follow  each  other  in  suc- 
cession, or  cause  one  crop  which  requires  only  a  small  quantity  of  any 
particolar  inorganic  substance  to  succeed  anotitier  which  requires  that 
substance  in  large  amount,  would  consequently  be  beneficial. 

Taking  these  facts  as  a  basis,  the  theory  is  proiK)unded  that  the  ne- 
cessity for  a  rotation  of  crops  is  caused  by  the  exhaustion  of  certain 
inorganic  substances  which,  if  supplied  in  due  quantities,  would  insure 
the  successful  growth  of  the  same  plant  on  the  same  soil  for  an  indefi- 
nite i>eriod.  But  in  the  absence  of  the  knowledge  indispensably  neces- 
sary for  an  accurate  estimate  of  the  exact  quantities  required,  a  system 
of  rotation  is  not  only  advisable  but  it  is  the  only  resource  of  the  culti- 
vator until  science  determines  the  exact  specific  relations  which  exist 
between  the  plant  and  the  soil  from  whence  it  receives  its  food. 

The  deductions  naturally  following  the  above  explanation  regarding 
plant  food  led  to  the  supposition  that  chemical  analysis  would  indicate, 
with  a  great  degree  of  certainty,  the  exact  line  of  practice  to  be  fol- 
lowed in  regard  to  rotation  of  crops,  or  perhaps  obviate  the  necessity 
for  any  change  except  that  of  convenience.  Tlus  was  to  be  effected  by 
analyzing  the  soil  and  the  plant  to  be  grown  in  it,  so  that  the  ingredients 
removed  by  the  latter  could  be  replaced,  and  thus  the  fertility  of  the 
soil  indefinitely  maintained.  But  at  present  there  are  no  indications 
that  such  accurate  knowledge  is  forthcoming,  neitJier  the  analyses  of 
soils  nor  the  analyses  of  plants  furnishing  the  data  seemingly  necessary 
for  practical  purposes. 

The  phenomena  attending  the  growth  of  certain  crops  for  a  series  of 
years  on  the  same  soil  apparentiy  includes  certain  flEictors  that  are  not 
readily  explained.  For  instance,  it  is  observed  that  even  in  the  case  of 
such  humble  plants  as  the  petunia  and  the  verbena,  if  they  are  con- 
tinued for  a  few  years  in  the  same  ground  they  will  cease  to  give  satis- 
fiEM^on,  even  although  the  soil  is  annually  manured  with  ground  bones, 
lotted  stable  manure,  or  other  kinds  of  ordinary  manunal  applications. 
In  flower  gardens,  when  it  is  desired  to  grow  tiiese  plants  year  after  year 
in  the  same  spot,  it  is  found  necessary  to  renew  the  soil  yearly  by  re- 
moving C  or  8  inches  from  the  surface  and  replacing  it  by  firesh  earth 
ftom  other  sources. 

The  same  results  have  been  found  in  the  culture  of  the  grape.  For 
a  number  of  years  past  it  has  been  customary  for  the  departinent  to 
propagate  several  thousands  of  plants,  embracing  many  varieties^  of  na- 
tive grapes.  These  are  mostiy  grown  from  single  eye  cuttings  in  sand 
beds  under  glass,  and  placed  singly  in  pots  when  rooted.  About  the 
end  of  May  they  are  turned  out  of  tiie  jyots,  and  planted  out  in  the  open 
field  rather  closely.  In  rows  which  are  about  three  feet  apart  When 
tbey  have  finished  growth  for  the  season  they  are  lifted  and  removed 
from  the  field ;  the  ground  receives  a  coating  of  rotted  manure,  which 
is  either  ploughed  in  or  worked  with  a  spade,  leaving  the  snr£aice  rough 
to  be  acted  upon  by  the  frost.  In  the  following  spring  the  surface  is 
again  worked  over  and  the  soil  placed  in  good  order  for  planting.  At 
the  proper  i>eriod  young  grapes  are  again  planted  as  before.  These  are 
^zemoved  at  the  end  of  the  season,  and  the  ground  receives  similar  treat- 
'ment  to  that  of  the  previous  year.  Notwithstanding  this  treatment,  the 
Hard  crop  is  very  indifferent,  and  if  a  fourth  successive  crop  is  planted 
tb  will  prove  to  be  an  entire  failure. 

Bipeiience  shows  tiiat  by  selecting  a  field  which  has  never  been  oc* 
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cupied  with  grapes,  the  young  plants  will  make  an  average  growth 
of  about  four  feet  in  IcngUi  the  first  year ;  the  average  growth  of  the 
second  year  will  reach  about  two  feet ;  the  growth  of  the  third  year  will 
be  exccexlingly  weak,  the  best  plants  reaching  to  about  eighteen  inches 
in  length,  many  weak  kinds  not  reaching  the  length  of  one  foot. 

This  result  of  diminishing  yearly  growtiis  has  not  been  sensibly  af- 
fected by  the  ai)plicatioii  of  d-iitterent  manures,  and  the  question  natu- 
rally ai'ises  that  if  a  deterioration  of  growth  becomes  so  marked  in  so 
short  a  time,  and  with  such  attention  to  the  soil,  what  may  be  expected 
when  acres  are  closely  planted  with  grapes,  as  in  the  case  of  vineyards, 
where  the  entire  soil  speedily  becomes  filled  with  roots  ?  It  need  not 
be  a  matter  for  surprise  if  vineyards  become  unproductive  after  produc- 
ing sev^al  satisfactory  CTops. 

It  is  well  known  that  nurserymen  who  pride  themselves  in  maintain- 
ing a  high  standard  of  quality  in  their  stock  of  pear  or  other  kinds  of 
fi^uit  trees  are  careful  not  to  attempt  to  grow  two  successive  crops  on 
t]ie  same  land.  Even  after  employing  all  kinds  and  quantities  of  man- 
ujpefi  that  their  sktli  and  expeiience  may  suggest,  the  quality  of  their 
young  stock  will  depreciate  if  grown  on  the  same  soil  unless  long  i)eriods 
elapse  between  the  rotations.  These  and  facts  of  a  similar  kind  might 
be  asstmied  as  an  indication  that  there  may  be  some,  as  yet  unrecog- 
oized,  cause  that  exerts  an  infiuence  in  plant  nutrition. 

Many  y^ars  ago  the  hypothesis  was  advanced  that  plants  secrete  or 
fomi  certain  matters  during  their  growth  which  they  exude  by  their 
roots^  aaid  the  accumulation  of  these  ingredients  in  the  soil  exercises  an 
injurious  influence  upon  future  crops  of  the  same  plants,  but  does  not 
prevent  the  growth  of  plants  of  a  different  kind.  It  was  even  surmised 
that  the  exudations  of  one  si)ecies  famished  nutritious  matters  for  a  dif- 
ferent species,  and  for  this  reason  a  rotation  of  crops  become^^  advan- 
tageous and  furnishes  an  explanation  for  the  bene^fits  consequent  upon 
the  practice. 

The  experiments  and  explanations  brought  forward  in  behalf  of  this 
hypothesis  have  not  been  considered  sufficiently  conclusive  to  establish 
a  theory  upon  which  to  base  any  definite  action,  and  has  not  ot  late 
years  been  entertained  as  a  factcn*  worthy  of  consideration  in  the  «tady 
of  plant  life  or  as  pertaining  to  plant  culture.  And  yet  every  pradical 
coUivator  must  have  observed  phenomena  in  the  course  of  lus  practice 
which  appears  to  be  more  readily  explaineil  upon  the  supi)osition  of  Hie 
formation  of  some  injurious  matters  than  from  the  exclusive  action  of 
exhaaistion :  and  this  may  oceur  without  conceding  that  there  is  nieces- 
sarily  any  mnction  of  an  excretory  character  in  the  roots  oi  plants. 

If  we  attempt  to  remove  a  silver-maple  tree  of  three  or  four  years' 
growth  firom  the  «eed  we  will  find  that  the  soil  closely  surr(»inding  tiic 
stem,  and  circling  for  several  feet  beyond  it  is  filled  with  small  fibroos 
rootfi|,  mostly  dead;  active  spongides  will  be  found  mainly  at  thie  ex- 
tremities of  the  larger  or  main  roots.  But  if  we  take  a  tree  of  the  same 
species  which  has  attained  tjie  age  of  ten  years  and  dig  similarly  around 
its  stem,  we  will  not  find  so  many  fibrous  roots  as  in  the  case  of  the 
younger  tree,  but  instead  we  will  find  a  few  large  roots  which  are  desti- 
tute of  fibers  except  at  their  extremities.  It  seems  evident  that  there  is 
an  annual  decay  of  these  fibrous  roots,  and  it  is  a  question  whether  the 
decomposition  of  this  mass  of  fiber  may  not  be  obnoxions  to  the  plants 
which  produced  it^  and  at  the  same  time  not  be  injurious  to  plants  of  a 
different  species. 

Iixstructions  relative  to  the  removal  and  replanting  of  trees  are  usu- 
ally very  explicit  in  regard  to  the  apecial  necessity  of  proteetJng  the 
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small  fibroos  roots  because  of  their  great  importance  to  the  fiitore  growth 
of  tiie  plant.  In  reality  these  roots  aie  of  no  value  after  they  are  6qi>a- 
rated  fitmi  tiie  soil,  as  they  immediately  decay  on  removal.  The  larger 
roots,  if  healthy  and  their  outer  bark  uninjured,  are  only  to  be  depended 
apon  for  the  emission  of  an  abundance  of  hce&h  and  vigorous  spongioles. 
It  will  be  admitted  tliat  examples  can  be  found  where  the  same  erop 
has  aucceeded  measurably  well  on  tlie  same  soil  for  a  series  of  years, 
tmt  dose  observation  and  accurate  eomx)aiisons  will  show  that  such  in- 
stances are  rare  indeed^  but  even  these  successes  have  not  enabled  us 
to  remedy  the  failures,  and  it  seems  probable  that  the  causes  have  not 
fBt  been  fully  explained. 

BOWING  SEEDS  AKD  EAISINa  YOUNG  PLANTS  OF  FOREST  TREES. 

eds  Bhould  be  sown  as  soon  as  practicable  after  they  axe  ripe.    They 

If     vegetate  sooner  if  sown  immediately  after  b^g  gathered  &om  ihe 

b  than  they  will  at  any  other  time.    Exposure  to  the  air  hardens 

outside  coverings,  which  tends  to  prevent  genuinatlcm;  soihattiie 

L       required  foir  a  seed  to  genmnate  after  being  sown  depkids  greatly 

the  amount  of  drying  and  exposure  to  tjie  air  to  wh^  it  hM  been 

1  since  gath^ed  ^om  the  plant.    But  it  is  mot  always  praetiea- 

convenient  to  sow  seeds  immediately  aft^  iiiey  are  gatbeied. 

ripen  so  late  in  the  seascm  that  th^<»nnot  be  sown  imine^bately 

o!      of  frostj  theref(»«  tjie  alternative  is  to  preserve  them  in  tilie 

ler  to  retain  their  viti^ty  and£fteilitate  speedy  germinaition  when 

>     ^mpng  those  which  do  beist  when  sown  in  the  Ml  are  ^&e  seeds  of 

h.  Cherry,  Ghest^iut,  Hazlesut,  Walnut,  Hickory,  Oak,  H<Hn8e- 

01       huj^  Judas  Tree,  Hackb^ry,  Ydlow  Locust,  Osage  Orange,  and  the 

Hiese  mostly  fbrm  very  hard  shells  when  exposed  to  tftee  air 

.gih.  of  time,  and  aaie  afterwards  very  alow  to  vegetate.    IfHufj 

» w  be  kept  over  winter  lor  spring  sowing,  they  shoiM  ke  kept  from 

r  by  mixing  them  with  diy  sand,  and  kept  in  a  eool,  veotalated 

dr  cellar.    K  kept  damp  and  warm  they  will  either  vegetate  pre- 

iijurely  or  decay.    Acorns  are  specially  liable  to  lose  their  veg^^wtive 

by  exposure  to  dry  air.    They  can  be  best  preserved  by  spread- 

n  on  the  sur&ce  of  the  ground  in  the  open  air  €ffid  caveniig  tbem 

e  or  two  inches  of  light  soil  or  saaid,  but  no  water  should  be 

to  lodge  around  them;  otherwise  decay  is  certain. 

-■      t)  are  some  seeds  that  rip^a  early  in  snnmier  and  w31  not  keep 

iMii     quently  have  to  be  sown  immediately  when  gathered,  ao  tiiat 

us^  plants  may  attain  some  size  a&d  strength  beibve  winter.    Of 

Silver  Maple,  Elm,  and  PophHr  may  be  mentioned.    S&ver 

Msed  is  usually  ripe  in  May,  and  if  fh^i  sown  young  ^^aaats  ftom 

Lu  four  feet  in  height  will  be  produced  before  wintor. 

i  fieeds,and  those  which  are  light  and  cha%,siKai  as  seeds  of  the 

;    rch,  Sycamore,  Catalpa,  Paolownia^  Mulbecry,  amd  Tulip  l^ree, 

1     le  of  the  later-rip^iing  winged  seeds,  as  the  Sugar  Ma^, 

ido,  and  the  species  of  Ash,  should  be  gathered  when  ripe,  and 

d  thinly  in  an  airy,  shady  situation  to  partially  dry,  then  stored  in 

bi     ;  in  a  cool  place  until  wanted  for  sowing  in  spring.    Larch, 

..eeds  of  coniferous  plants  generally^eho^  be  kept  in  a^almi- 

*  during  winter.    Seedsof  the  TuUplhpeeflhmild  be  sown  very 

%    y  wee  mostiy  v^ry  tmperildct 

.  in  reusing  healthy  ]^Uuits  it  is  cesentiaSy  neoessMy  that 

cl  be  sown  m  deeply  worked,  fight,  loamy  soil.   It  49h0ald 

pulverised,  bttt  alio  ae  tifihand  ftctae  as  {li«ml»e 
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made.    No  halfw^ay  measures  should  be  tolerated  in  a  thoroughly  good 
preparation  of  the  soil ;  as  a  general  rule  there  is  altogether  too  Uttle 
account  made  of  this  greatest  source  of  success,  and  numerous  fiailures 
at  raising  plants  from  seeds  are  clearly  traced  to  the  use  of  poor,  thin 
soils,  while  the  want  of  success  is  attributed  to  the  poor  quality  of  the 
seeds,  or  reflections  are  cast  upon  the  reliability  and  good  faith  of  those 
who  ramished  them.    The  most  convenient  method  for  after  culture  is 
to  sow  in  driUs.    The  distance  between  the  driUs  will  be  guided  by  cir- 
cumstances.   If  hand  culture  only  is  to  be  employed,  18  inches  apart 
will  be  a  good  distance  for  most  tree  seeds,  although  some  of  the  finer 
or  smaller  kinds,  and  such  as  require  several  years'  growth  before  the 
plants  become  large  enough  for  removal,  may  be  placed  closer.    AU  the 
pine  family  belong  to  this  class.    The  depth  of  covering  will  also  be  reg- 
ulated by  the  size  of  the  seed,  and  to  some  extent  by  the  kind  of  soil 
and  the  situation.    On  sandy  soils  the  covering  may  be  deeper  than  when 
the  soil  is  liable  to  form  a  crust  on  the  surface  after  rains.   This  charac- 
ter of  son  is  not  well  fitted  for  raising  young  plants  in  dry  climates 
unless  rains  oan  be  prevented  firom  beating  on  the  surface  immediately 
above  the  seeds*    Acorns  and  the  larger  khids  of  nuts  should  be  cov- 
ered with  about  two  inches  of  soil,  and  if  this  covering  is  composed  of 
Hghtmold  and  sand,  somewhatfirmlypressedoverthese^is,  moisture  will 
be  secured  more  unifoimly,  and  the  young  shoots  will  meet  with  no 
imx)ediment  in  their  growtifi ;  a  slight  covering  of  short  straw  or  chaff 
may  be  used  to  great  advantage  if  carefully  removed  after  vegetation 
has  started*    Chaff  is  an  admirable  covering  for  seeds,  and  only  &e  most 
slender  growths  will  require  its  removal. 

Light  and  small  seeds,  such  as  those  of  the  Birch,  Gatalpa..  Paolownia, 
and  Mulberry,  should  be  sown  on  the  surface  of  the  soil,  which  is  after- 
wards raked  evenly  and  smoothly  without  disturbing  the  regularity  of 
the  seeds,  and  this  wUl  afford  sufficient  covering.  By  passing  a  light 
wooden  roller  over  the  sur&tce  a  finer  pulverization  will  be  given,  and 
the  pressure  will  tend  to  preserve  tilie  moisture  of  the  soil  from  rapid 
evaporation.  A  finely  pulverized,  firm  surface  acts  as  a  substitute  for 
mulching. 

The  ordinary  care  given  to  crops,  such  as  weeding,  hoeing,  or  merely 
loosening  the  surfieice,  will  be  necessary  when  tibie  young  plants  appear 
above  the  soil,  so  as  to  encourage  their  growth.  There  are  various  lands 
of  hand-cultivators  now  in  use  which  answer  an  admirable  purpose  in 
removing  weeds  from  young  plants  that  are  in  drills,  especially  on  light 
soils,  and  even  on  tenacious  soils  they  can  be  used  to  advantage  when 
the  son  is  softened  from  previous  rains }  but  judgment  is  requfred  in 
selecting  the  best  time  to  work  on  these  soils ;  if  tramped  upon  when 
wet  they  become  caked  and  lumpy;  on  the  other  hand,  when  stirred  at 
the  proper  time  they  can  be  finely  pulverized. 

Very  small  seeds  may  be  sown  m  boxes  and  covered  with  glass,  or 
otherwise  protected  against  rapid  evaporation.  Such  coverings  maybe 
removed  when  the  young  plants  have  sufficient  roots  to  supply  moisture 
to  the  leaves. 

TRANSPLANTma. 

Small  trees  are  more  successfully  transplanted  than  large  ones.  The 
size  rather  than  the  age  of  the  plant  will  govern  the  time  of  removal  from 
the  seed  rows  or  beds.  Silver  Maples  will  be  large  enough  for  transplant- 
ing after  one  year's  growth  in  ordinary  good  soil,  but  most  trees  will  re- 
quire from  two  to  throe  years  in  the  nursery  before  becoming  large  enough 
for  removal  to  their  final  positions,  and  some  slow-growing  kinds  may  re* 


BEPORT  OP   THE   SUPERIOTBNDENT  OP  GARDENS.  205 

Hire  a  first  removal  to  nursery  rows,  where  a  further  growth  of  two  or 
hiee  years  may  be  allowed.  All  this  will  depend  somewhat  upon  the 
mrposes  for  which  they  are  to  be  employed.  Ti^&es  for  avenue  or  roadside 
slanting  require  both  age  and  size  before  being  placed  in  their  i)erma- 
lent  positions ;  but  in  all  such  cases  the  trees  ^ould  be  transplanted 
rom  the  seed-ground  into  nursery  rows^  where  they  remain  until  re- 
[uired. 

If  it  is  intended  to  plant  thickets  or  belts  of  trees  for  the  purpose  of 

heltering  and  protecting  exposed  fields  or  building  sites,  the  plants  may 

le  removed  at  once  fi'om  the  seed-rows  to  their  permanent  locations^ 

Tithont  going  tlirough  the  preliminary  treatment  of  prescribed  nursery 

Itnre,  as  their  management  in  plantations  or  beltings  of  limited  widti^ 

mid  be  of  the  same  general  character. 

'£he  best  practical  method  of  rapidly  and  effectually  securing  a  satis- 

actory  artificial  plantation  of  trees,  is  to  prepare  the  soil  by  applying 

oanures,  ploughing,  harrowing,  and  attending  to  other  manipulationSi 

18  if  for  a  crop  of  wheat  or  potatoes.    Trees  mil  not  grow  well  on  poor 

(Oils;  in  this  respect  they  repay  labor  and  expense  in  a  similar  manner 

o  ottier  cultivated  crops.    The  plants  should  be  set  out  in  rows,  whidi 

nay  be  about  3  feet  apart  la  each  direction,  which  will  admit  of  cultiva- 

ion  the  same  as  for  a  com  crop,  and  which  wUl  be  found  to  be  quite  as 

itial  in  the  growth  of  trees  as  it  is  in  the  raising  of  cotton  or  com. 

um      the  plants  are  over  3  feet  in  height  when  removed,  but  little  of 

uLiig  will  be  required  at  transplanting;  but  as  it  will  be  found  im- 

Lcable  to  secure  all  the  roots  it  becomes  a  safe  process  to  cut  back 

tops  of  the  plants  to  some  extent.    It  is  not  possible  to  do  more  than 

Mujff  general  directions  in  tMs  matter,  as  the  si>ecific  requirements  vary 

dmost  with  each  individual  plant.    But  after  the  first  season  all  wesik' 

looldng,  crooked,  or  otherwise  unsatis£arCtory  plants  should  be  cut  down 

\o  withm  a  few  inches  of  the  ground,  and  if  more  than  one  shoot  starts 

Snuu  these  stumps,  remove  all  but  the  best  for  the  future  tree.    Sudi 

\xee»  as  the  Catalpa  and  the  Osage  Orange,  which  yield  valuable  timber, 

but  are  naturally  of  low,  brandung,  and  crooked  growth,  can  be  drawn 

»  as  it  were,  into  clean,  tall  stems  by  cutting  them  down  (dose  to  the 

g7«n      after  they  have  recovered  fix)m  the  check  of  transplsuitin^. 

I  timber  can  be  produced  with  as  much  systematic  certamty  as 

wm.    Thick  planting  and  due  regard  to  judicious  thinning  as  the 

xicrease  in  size,  together  with  pruning  such  branches  aa  seem  to 

B  with  the  symmetrical  growthof  the  tree,  are  some  of  the  essen- 

brest  management,  a  subject  which  has  not  as  yet  received  much 

in  the  United  States. 

ORANGES,  LEMONS,  ETC. 

eral  years  ago  the  department  imported  from  Euroi)e  a  collection 

]       Ditras  family,  embracing  many  varieties  of  the  (Grange,  Lemon, 

h  u    The  plants  were  in  very  bad  condition  when  taken  out  of  the 

J  owing  to  detention  on  the  voyage  and  other  causes ;  most  of 

were  denuded  of  foliage  and  very  scant  of  roots.    They  were  at 

D         bed  in  pots  and  placed  under  suitable  conditions  for  growth. 

came  evident  that  they  were  badlv  inlbsted  with  a  scale  in- 

I     on  greatly  retarded  their  growth  and  prevented  their  propaga- 

dMribution.    After  the  failure  of  many  attempts  to  utterly 

this  insect,  the  collection  may  now  be  said  to  be  entirely  rid 

■        has  been  effected  by  the  persistent  use  of  a  small  portion  ci 

in  water.    About  one  giU  of  astral  dl  in  five  gsdtons  of  wa- 
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ter  applied  to  the  plants  through  a  syricge  on  alternate  daysfOTseyeraJ 
months  has  destroyed  the  insects  without  injury  to  the  plants ;  weaker 
solutions  seemed  ineffective,  and  when  the  oil  was  increased  to  an  ap- 
preciable degree,  the  young  leaves  and  tender  shoots  of  the  oranges 
were  injured. 

Recently  a  structure  has  been  erected  purposely  for  this  collection  of 
Citrus.  The  plants  are  growing  in  a  bed  of  soil,  and  a  house  is  so  ar- 
ranged that  the  roof  can  be  removed  during  summer,  so  tiiat  the  plants 
have  tlie  bene:&t  of  open-air  culture  during  the  warm  months,  and 
the  roof  being  replaced  upon  the  approach  of  jfreezing  weather,  they 
are  thus  plac^  under  the  best  conditions  for  healthy  growth. 

Among  the  most  desirable  varieties  of  oranges  that  have  fruited^  and 
have  been  to  some  extent  disseminated,  are  the  true  St.  Michaels,  which 
is  said  to  form  the  bulk  of  the  exportation  from  the  Azores ;  the  Navel 
or  BaMa  orange,  which,  with  the  former,  was  sent  to  California  some 
years  ago  £rom  t^e  department,  and  which  has  proved  there  to  be  one 
of  the  l^st  varieties  yet  introduced  on  the  Pacific  coast,  having  at  a  re- 
cent exhibition  received  the  highest  encomiums  for  size  and  quality. 
Ilie  Maltese  oval  and  the  Tangerine,  supposed  to  be  the  same  as 
the  Mandarin,  are  also  esteemed  varieties.  There  is  evidently  much 
confosion  in  the  nomenclature  of  the  Citrus  family.  Even  in^the  col- 
lection of  the  department,  although  great  care  was  exercised  in  re- 
gaixi  to  names,  yet  it  is  evident  that  the  same  variety  is  represented 
under  different  names,  and  the  same  name  is  found  attached  to  varie- 
ties which  are  evidently  distinct.  As  orange  culture  becomes  extended 
in  this  country,  the  distinctive  merits  of  varieties  will  be  ascertamed 
and  noted,  so  that  in  time  the  nomenclature  of  the  Citrus  family  will  be- 
come quite  as  accurate  as  that  of  pears  and  aj^ples. 

The  Citrus  Japonica,  or  Kum-quat  of  the  Chinese,  a  comparatively 
hiffdy  species,  is  thus  aUuded  to  by  Mr.  Eobert  Fortune  in  one  of  his 
earlier  pax)ers  on  the  plants  of  China  and  Japan : 

In  the  south  of  China  great  qnantities  of  tliis  species  are  grown  iu  pof-s,  and  fajence 
it  is  met  as  a  common  plaut  in  the  nnrsery  gardens  at  Fa-tee.  It  is,  hovreyer,  eri- 
dently  of  a  more  northern  orimn,  for  I  met  with  numerous  groves  of  it  on  the  island 
of  Chusan,  where  it  erew  in  far  greater  perfection  than  it  does  about  Canton.  It 
seems  also  to  be  largcTy  cultivated  in  Japan,  where  it  has  been  seen  and  described  by 
Ji»>anes6  travelers. 

The  Kum-quat  groves  of  Chcsau  are  formed  on  the  sides  of  the  lower  hilh»,  in  situa- 
tions where  tke  tea-plant  flourl8l)es.  The  plants  are  arranged  in  rows  about  four  feet 
apart,  and  do  not  attain  a  much  larger  size  than  about  six  feet  in  hei^t :  £rom  three 
to  six  feet  is  the  size  they  are  usaally  seen.  A  small  kind  of  orange  is  also  found  in 
these  groves,  but  large  orauges,  such  as  Mandarins,  are  entirely  unknown ;  indeed,  the 
Chusan  winters  would  be  far  too  cold  for  them.  This  shows  that  the  Knm-quat  is  of 
a  much  hardier  nature  than  any  of  the  orange  family  with  which  we  are  acquainted. 

The  fruit  ripens  late  in  autumn,  being  then  about  the  size  of  a  large  oval  gooseberry, 
having  a  sweet  rind  and  a  sharp  acid  pulp.  It  is  largely  used  by  the  Chinese  as  a 
l)reserve.    Preserved  in  sugar  it  is  ezcellent. 

In  China  the  Kum-quat  is  x>ropagated  by  crafting  on  a  prickly  wild  species  of  Citrus, 
which  seems  of  a  more  hardy  nature  than  tne  Kum-quat  itself. 

The  Citrus  Japonica  has  been  in  the  collection  of  the  department  for 
many  years.  There  are  two  varieties,  one  having  oval-shaped  firuit*  the 
other  having  round  fruit :  the  oval-shaped  variety  has  the  largest  iruit. 
Efforts  have  been  made  from  time  to  time  to  propagate  the  plant  by 
grafting  on  stocks  raised  from  seed  of  the  common  orange,  but,  although 
the  grafts  would  unite,  the  plants  made  no  progress  iu  growth,  the  stocks 
being  unsuited  to  them.  The  "prickly  wild  species  of  Citrus,"  upon 
which  the  Chinese  graft  the  Kum-quat,  is  Iinown  as  the  Citrus  trifoliata^ 
which  withstands,  it  is  said,  a  zero  frost.    This  stock  may  prove  valft- 
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able  to  orange  growers  in  the  Southern  States,  as  it  is  evident,  from  in- 
voices of  oranges  recently  received  from  Japan,  that  it  is  there  used  as 
a  stock  for  all  cultivated  varieties. 

ORCHARD  PLANTING. 

It  is  a  common  observation  that  the  outer  rows  of  trees  in  established 
orchards  are  finer  and  more  productive  than  the  trees  in  the  interior  of 
the  plantation.  This  superiority  is  all  the  more  conspicuous  if  the  orchard 
is  bordered  by  cultivated  fields,  and  it  is  fair  to  presume  that  the  extra 
luxuriance  is  owing  to  the  trees  having  a  greater  extent  of  unoccupied 
soil  for  the  ramification  of  their  roots.  Something  is  also,  undoubtedly, 
duo  to  the  greater  space  available  for  the  expansion  and  spread  of  the 
branches ;  but  it  is  in  accordance  with  all  experience  in  the  cultivation 
of  plants  that  a  rotation  of  crops  is  absolutely  essential  toward  securing 
the  best  results  of  the  fertility  of  the  soil.  Keeping  these  facts  in  view, 
it  is  suggested  that  an  improvement  upon  the  present  method  of  plant- 
ing orchards  would  be  gained  ])y  planting  two  rows  of  trees  from  18  to 
25  or  more  feet  apart,  depending  upon  the  nature  of  the  trees,  and 
alternating  the  plants  in  the  rows.  Then  allow  a  space,  varying  in 
extent  from  300  feet  to  any  greater  distance,  before  planting  anoSier 
genes  of  rows,  and  so  increase  the  plantation  as  far  as  may  be  desired. 
The  intervening  spaces  between  these  double  rows  of  trees  would  be 
available  for  the  cultivation  of  the  ordinary  crops  of  the  farm.  The  roots 
of  the  trees  would  not  only  participate  in  the  benefits  of  cultivation,  but 
would  also  have  practically,  unlimited  room  for  extension  before  meeting 
with  other  roots  of  their  kind.  Immediately  under  the  trees,  and  for  a 
distance  on  each  side  of  the  rows,  as  far  as  the  branches  spread,  the 
surface  could  be  kept  in  grass.  If  not  sown  down  immediately  after  plant- 
ing, which  might  not  be  desirable  in  all  cases,  it  should  be  done  after 
the  trees  attain  a  fruit-bearing  size,  or  from  five  to  seven  years  after 
setting  out.  The  shelter  which  will  be  afforded  to  other  crops  by  these 
orchard  belts  will  be  found  valuable  as  a  protection  from  winds  as  weU 
as  in  forwarding  early  crops.  This  method  is  particularly  applicable  to 
apple  and  pear  trees. 

Respectfully  submitted, 

WILLIAM  SAUNDEES, 
Superintendent  of  Gardens  and  Grounds. 

Hon.  W.  G.  LeDuc, 

Commissioner  of  Agriculture, 


REPORT  OF  THE  ENTOMOLOGIST. 

SlE :  I  have  the  honor  to  submit  the  following  report  of  some  of  the 
work  of  the  Entomological  Division  since  June,  1878,  the  date  when  it 
waa  given  into  my  hands. 

The  corres])ondence  of  the  division  ha«  become  quite  extensive;  and 
aside  from  the  luimerous  answers  to  communications  regarding  the 
names  and  habits  of  well-known  injurious  insects  and  rem^ies  for  the 
aame,  many  species  have  been  received  and  studied.  Among  the  more 
iuteresting  and  important  of  these  \\\(s  following  are  worthy  of  mention : 
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The  regular  Joint-worm  (Isosoina  liardeij  Harris)  was  sent  in  June  by 
Mr.  S.  O.  Dean,  of  Grantville,  1^.  C,  as  seriously  injuring  wheat  in 
that  locality.  The  Asparagus  beetle  {Cicoceris  asparagij  L.)  came  about 
the  same  time  from  Suffolk  County,  Kew  York,  where  Mr.  Geo.  D. 
Post,  of  Quogue,  reported  it  as  very  serious.  The  Cottony  maple 
scale  (Pulvinaria  innumercMlis^  Rathvon),  an  insect  that  has  been  ex- 
tremely troublesome  to  maples  and  other  shade  trees  in  the  more  north- 
em  Slates,  has  been  sent  from  as  far  south  as  Louisville,  Ky.,  by  Mr. 
J.  B.  Nail.  The  Cabbage  maggot  {Anthomyia  brassicw,  Bouch6)  has 
proved  very  destructive  in  Luzerne  County,  Pennsylvania,  according  to 
E.  W.  Cox,  of  Providence,  who  sent  specimens.  An  interesting  S(^e- 
insect^  sent  by  Mr,  Joseph  Cohen,  of  Charleston,  S.  C,  has  proved  quite 
injurious  to  the  fig,  covering  leaves,  branches,  and  fruit.  It  is  a  new 
species  of  MytilaspiSj  closely  allied  to  the  well-known  Muscle-shell  bark- 
louse  of  the  apple,  and  will  doubtless  prove  a  serious  interference  with 
fig  culture.  Thousands  of  apple  trees  have  been  defoliated  in  parts  of 
Pennsylvania  by  a  little  pistol-like  case-bearer,  belonging  to  the  genus 
Ooleophora.  never  before  reported  as  injurious,  and  new  to  science :  while 
several  interesting  communications  rehitive  to  the  same  have  been  re- 
ceived fipom  Mr.  Wm.  Fairweather,  of  tiie  Densmore  Apple  Farm  in  Mc- 
Kean  County.  Similarly  extensive  young  apple  orchards  belonging  to 
Mr.  W.  W.  Adams,  of  Waukon,  Iowa,  have  been  ravaged  and  almost 
destroyed  by  another  new  Lepidopterous  insect,  nam^y,  a  species  of 
Tortrix.  Still  another  new  apple-leaf  pest,  which  proves  upon  rearing 
to  be  the  Phoxopteris  nuibeculana  of  Clemens,  has  been  received  from  Mr. 
O.  C.  Chapin,  of  Bloomfield,  M".  Y.,  where  it  has  proved  very  injurious. 
Mr.  Gustavus  Pauls,  of  Eureka,  Mo.,  had  his  com  seriously  damaged 
at  the  roots  by  the  larva  of  a  little  beetle  {Diabrotica  Uyn^womiSj  Say.) 
that  was  not  before  known  to  have  any  such  habits.  Twigs  of  the  tea 
plant  badly  infested  with  a  bark-louse  (Ceropldstes  rusciy  Lion.)  have 
been  received  firom  Mr.  L.  H.  Tallman,  of  Mandarin,  Duval  County, 
.  Florida.  A  borer  affecting  the  roote  of  raspberries  and  blackberries 
(Torchilium  rubi,  Eiley)  was  rei)orted  as  doing  much  damage  in  Stanley 
County,  North  Garolma,  by  Mr.  F.  G.  Kron,  of  Albemarle.  A  sugar- 
cane borer  (Diatrasa  saccluirij  Gould),  first  mentioned  as  injurious  in  the 
island  of  Mauritius  in  the  year  1836,  but  not  before  recorded  as  occur- 
ring in  this  country,  though  figured  on  one  of  Professor  Glover's  unpub- 
lished plates,  was  received  ^m  Mr.  Wm.  Pugh,  of  Assumption,  La. 
One  of  the  commonest  flower-beeties  (Euryomia  inaa)  has  been  received 
from  several  correspondents  as  attacMng  green  com — a  habit  which  the 
species  was  not  before  known  to  possess,  and  which  has,  beyond  much 
doubt,  been  recently  acquired.  A  well-known  cottonwood  borer  (Sd- 
per  da  calcarataj  Say.)  that  is  proving  very  destructive  in  Kansas,  ISTe- 
braska,  and  other  Western  States,  has  been  received  from  Mr.  J.  Sav- 
age, of  Lawrence,  Kans.,  and  others ;  while  from  the  Pacific  Slope  have 
come  serious  complaints  of  a  new  insect  that  is  killing  many  of  tiie  or- 
chard and  ornamental  trees  of  that  section  of  the  country.  Specimens 
received  from  IVIr.  A.  W.  Saxe,  of  Santa  Clara,  Cal.,  show  it  to  be  a 
species  of  DortJiesiaj  an  abnormal  bark-louse  (family  GocddcB).  It  is 
an  Australian  insect  (apparently  D.  characiasy  Westw.),  and  has  of  late 
years  been  introduced  on  Australian  plants  into  South  Africa,  where,  as 
I  learn  from  one  of  my  correspondents,  Mr.  Eoland  Trimen,  curator  of 
the  South  African  Museum,  it  has  multiplied  at  a  terrible  rate  and  be- 
come such  a  scourge  as  to  attract  the  attention  of  the  government.  It 
has  evidentiy  been  introduced  (probably  on  the  Blue  Gum  or  Eucalyptus) 
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to  CaJifomia  cither  direct  from  Australia  or  from  South  Africa,  and  will 
doubtless  become  quite  a  scourge ;  because  most  introduced  insects  are 
brought  over  without  the  natuial  enemies  which  keep  them  in  check  in 
aieir  native  countrj^,  and,  consequently,  multiply  at  a  prodigious  rate, 
[t  will  be  naturally  partial  to  Australian  trees,  and  shows  a  preference 
for  Acacia,  Eucalyptus,  Orange,  Eose,  Privet,  and  S])irflBa. 

Much  of  the  more  valuable  work  in  the  Entomological  Division  must 

lecessarily  be  done  in  the  field,  and  I  have  twice  been  to  Long  Island 

witii  a  view  of  studying  a  new  enemy  of  junipers,  a  large  number  of 

7'aluable  trees  of  this  kind,  belonging  to  Mr.  P.  11.  Foster,  of  Babylon, 

laving  seriously  sufi'ered  and  many  of  them  died  from  its  ravages. 

I^is  insect  proves  to  be  a  web-worm  (Bapsilia  rutilana^  Hb.,)  new  to 

ihis  country  and  evidently  introduced  from  Europe,  where  it  had  long 

en  known  to  attack  junipers,  but  without  doing  serious  harm.    I  have 

twice  visited  Yates  County,  New  York,  where  there  has  been  a  sin- 

uar  local  irruption  of  the  common  Walking-stick  {BiapheromerafemO' 

'    a.  Say.),  the  insect  having  of  late  years  abounded  to  such  an  extent  as 

'/o     foliate  and  in  many  places  to  kiU  outright  the  timber  trees,  especially 

ihe  red  oak.    Mr.  F.  O.  Snow,  of  Esperange  Farm,  Branchport^  N.  Y., 

particularly  suHered  from  this  insect.    The  clover  crop  at  this  place 

••i  in  several  counties  of  Western  New  York  has  also  been  seriously 

cted  by  two  other  insects  new  to  this  country,  namely,  a  midge  {Cedi- 

ia)  that  is  undescribed,  and  a  little  beetle  (Hylesinus  trifoliiy  MU.) 

Luai  works  in  the  root,  so  thoroughly  killing  whole  fields  that  the  root- 

j  plants  would  gather  before  the  mower  and  prevent  harvesting. 

tiiis  ^iso  has  been  long  known  to  work  in  clover  in  Europe,  and  must  1^ 

considered  a  tolerably  recent  importation. 

While  a  good  deal  has  in  this  way  been  added  to  our  knowledge  of  a 
number  of  insects  that  may  be  considered  of  secondary  importance  only. 
Grom  Hie  fact  that  they  are  local  rather  than  national  in  character;  and 
while  some  of  them  are  treated  of  in  the  following  pages,  I  have  occu- 
pied myself  more  particularly  with  four  classes  of  insects  that  seriously 
iffiBct  American  productive  industries  for  good  or  for  evil.  These  are : 
Ut  Insects  afiecting  the  cotton  plant.  2d.  Silkworms.  3d.  Insects  af- 
recting  the  orange  and  which  so  seriously  threaten  orange  culture  in 
Flori£k.    4th.  Insects  afiecting  the  cranberry. 

The  more  technical  and  descriptive  matter,  which  it  has  been  deemed 
Qecessary  to  incorporate,  in  order  to  give  scientific  accuracy,  will  be 
printed  in  smaller  type  in  order  that  it  may  be  readily  skipped  by  the 
practical  man  who  cares  not  for  scientific  details.    The  measurements 
wbea  veiy  small  are  given  in  millimeters,  as  the  metric  system  is  des- 
tined sooner  or  later  to  be  generally  adopted.    One  millimeter  (1  mm.) 
BQaals  about  one  twenty-fifth  of  an  inch  (more  accurately  .03937).    The 
es  have  been  made  by  myself,  with "  the  assistance  of  Mr.  G.  Marx, 
are  usually  enlarged,  the  natural  sizes  being  indicated  by  hair-lines, 
w  in  some  other  way,  at  the  side.    In  submitting  this  report  I  take 
ire  in  acknowledging  the  assistance  in  all  my  ofiice  work  of  Mr. 
u.  v,  Howard  and  of  ]VIr.  Th.  Pergande. 

Eespectfally  submitted,  March  1, 1879. 

CHAELES  Y.  EILEY, 

Untom^togist 

Boil  Wm.  G.  Le  Duo, 

Commissioner  of  Agriculture. 

Uaob 
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EifSECTS  AFFECTING  THE  COTTON  PLANT. 

Pursuant  to  an  appropriation  by  the  last  Congress  for  the  purpose, 
and  in  accordance  with  your  instructions,  I  have  carried  on  a  special 
investigation  of  the  insects  injurious  to  the  cotton  plant.  The  oommiS' 
eion  of  inquiry  was  organiised  by  the  ai)pouitment  of  the  following  gen- 
tlemen :  As  special  agents,  Prof.  J.  H.  Comstock,  of  Ithaca,  K.  Y.,  whose 
position  a«  professor  of  entomology  in  Cornell  University  and  whose 
experience  with  insects  injurious  to  vegetation  had  well  fitted  him  for 
such  labor;  and  Prof.  A.  K.  Grote,  of  BulTalo,  N.  Y.,  whom  a  residence 
of  several  years  at  Demopolis,  Ala.,  and  a  special  study  of  the  cotton 
worm,  had  also  well  prepared  for  the  inquiry.  As  local  agents  and  ob- 
servers: Dr.  E.  n.  Aiidersou,  of  Kirkwood,  Miss. ;  William  J.  Jones^  of 
Virginia  Pomt,  Tex. ;  Prof.  J.  E.  WiUett,  of  Macon,  Ga.  5  and  Prof. 
Eugene  A.  Smith,  of  Tuscaloosa,  Ala.  Mr.  E.  A.  Schwarz,  of  Detroit, 
Mich.,  has  also  been  engaged  during  the  winter  to  visit  all  the  Southern 
States  and  the  West  India  islands,  with  a  special  view  of  getting  at  the 
fects  of  hibernation.  To  Prof.  Comstock  was  assigned  the  cotton  region 
of  Arkansas  and  Tennessee,  and  of  Mississippi  and  Alabama  north  of 
Vicksburg  and  Meridian  and  tlie  Alabama  Central  Eailroad;  to  Mr. 
Grote,  that  of  Florida  and  Georgia,  and  of  Alabama  south  of  the  rail- 
road mentioned ;  while,  with  the  assistance  of  the  local  observers,  I  have 
myself  given  more  especial  attention  to  the  exti'emities  of  the  belt,  viz., 
Texas,  Louisiana,  Southern  Mississippi,  and  the  Caroliijas. 

The  following  circular-letter  was  prepared  for  the  use  of  agents,  and 
distributed,  with  corresponding  bhinks,  to  correspondents  in  Sie  cotton 
belt.    It  will  explain  the  scope  of  the  inquiry: 

Department  of  Agriculturk, 

Waehiniftan,  D,  C,  July  28, 187a 

8i»:  The  entomologist  of  tlie  department  having  prepared  a  series  of  iiamiiries  fof 
the  8t>ecial  ecicntitio  observers  to  whom  has  been  assigned  the  duty  of  studying  the 
history  and  depredation  of  the  worm  known  as  AUtia  argiUaccatRs  weU  as  other  in- 
sects which  injure  the  cotton  plant,  I  have  caused  copies  of  tliese  circulars  to  be  printed 
and  sent  you,  in  hope  that  you  may  feel  interest  enough  in  the  subject  to  make  report 
thereon. 

Should  you  do  so,  please  observe  carefully  the  following  suggestions: 

Write  only  on  one  side  of  the  paper  blanks  sent :  and,  if  more  room  is  desired  to  an- 
swer fuUy,  write  on  another  sheet,  numbering  and  lettering  to  correspond  witi  letter 
and  number  of  question. 

If  any  special  points  arise  before  the  termination  of  the  season,  x^lcaso  commuxdcate 
freely,  markinio;  vour  envelope  *'  cotton  insects." 
BespectluUy,  &c., 

WM.  G.  Le  dug,  ConmisBianer. 

THE  COTTON-WORM. 

This  insect  (AUiia  argillacedf*^  Hilbn.)  will  naturaUy  receive  most  attention,  being, 
as  it  is,  by  far  the  most  iniurious  of  the  different  enemies  of  the  cotton  plant.  Data 
are  requested  on  aU  the  following  topics : 

past  history  of  the  cotton-worm, 

1.  Give,  so  far  as  you  can  from  trustworthy  records,  the  earliest  year  in  which  cotr 
ton  was  grown  in  your  State,  county,  or  locality. 

la.  Dui'ing  what  year  (exact  or  approximate)  did  the  worm  first  make  its  appear- 
ance in  your  locality,  and  as  far  as  you  are  aware,  in  the  State;  in  other  words,  how 
many  years  elapsed  after  cotton  first  began  to  bo  grown  before  the  worm  began  to 
work  upon  it  ? 

16.  Specify  the  years  when  it  has  been  unusually  abundant  and  destructive. 

*  The  Xoctua  xi/lina  of  Say. 
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INFLUXNCX  OP  WSATHKB  ON  THE  IK8ECT. 

2.  8tat«  what  you  know  firom  experience  of  the  effects  of  weather  on  the  insect,  and 
3te  particularly — 

S2a.  The  character  of  seasons  most  favorable  to  its  increase. 

26.  The  character  of  the  summer  and  winter — whether  wet  or  dry.  mild  or  severe- 
have  preceded  years  in  which  tho  worm  has  been  abundant  and  destructive, 
•.V.  Do  wet  summers  favor  its  multiplication  ? 
2d,  Effects  of  difi'ercut  kinds  of  weather  on  the  ejjga. 
2e.  Effects  of  diliV'rent  kiuds  of  weather  on  th(^  moths. 
2/.  Month  of  year  when  greatest  ii^jury  is  done. 

STATISTICS  OV  LOSS1C8. 

3.  Give,  as  correctly  as  you  can,  estimates  of  the  loss  to  the  croj)  in  your  county  and 
ate  during  notable  cotton-worm  years. 

MIGRATIONS  OF  THK  MOTHS. 

It  is  a  well-established  fact  that  the  parent  moth  of  the  cotton- worm  is  often  found 
antumn  raauy  hundred  miles  away  from  tho  cotton  belt,  and  there  is  no  reason  to 
ubt  that  it  is  often  carried  by  favorable  winds  to  northward  regions  whez*e  it  can- 
t  perpetuate  its  species  and  must  therefore  perish.    Mr.  A.  K.  Grote  and  others  even 
Ueve  that  the  species  perishes  each  year  with  the  plant,  and  that  the  moth  always 
mes  into  tlie  cotton  States  from  more  Southern  countries,  where  the  cotton  plant  is 
reimial ;  in  other  woros,  that  tho  moth  is  habitually  migratory  and  cannot  survive 
B  winter  in  the  great  cotton  regions  of  tho  States.    Wliile  there  are  many  facts  that 
.  weight  to  this  theory,  thero  is,  also,  nmch  to  be  said  against  itj  and  we  desire  to 
u«ict  ail  facts  that  in'  any  way  bear  on  the  question.    While  we  hox)e  to  get  much 
ible  infonnation  on  this  heail  from  the  Signal  Bureau,  we  also  ask  for  the  expe- 
ls ^f  correspondents.  * 
■•  J            state,  therefore,  as  nearly  as  you  can  from  the  records,  tho  prevailing  direo- 
m  aiiu  *w/co  of  tho  wind  in  your  locality,  iirst, 
im.  In  the  month  of  February;  second, 
Ift.  In  the  month  of  March;  thiitl, 
!«.  In  the  month  of  April ;  fourth, 
id.  In  the  month  of  May;  fifth, 
le»  In  the  month  of  Juno;  sixth, 

I/,  Whether,  in  your  opinion,  there  are  winds  from  the  south  thai  are  sufficiently 
•ong  and  constant  to  counteract  the  x)rovaihng  trade  winds  which  are  toward  the 
nator. 

iff.  The  prevailing]:  direction  of  the  wind  from  July  till  frost. 
lA.  The  side  of  a  iield  on  which  tho  woiins  lh*st  begin  to  work. 
11.  Do  local  topographical  features  influence  tho  extent  of  the  worm's  ravages? 
M.  Docs  or  can  the  v,orm  feed  upon  any  other  plant  than  cotton,  and  have  you  ever 
H  it  to  do  boT 

HABITS  AND  NATUJRAL  HISTORY. 

riiefle  have  already  been  studied,  and  are  pretty  well  known ;  but  experiouoe  will 

Bfersomcv.hat  with  locality, and  we  call  attention  to  the  following  topics: 

3,  State  the  time  wl.en  the  first  moths  aro  noticed  in  your  locality, 

la.  Date  when  tho  tirst  wonns  have  lM>en  noticed  in  past  years. 

j^  Date  when  the  last  worms  have  been  seen  in  past  years,  or  were  noticed  the 

etent  year. 

5c.  Number  of  brcods  or  generations  of  tho  wonns  generally  produced. 

ML  In  what  other  situations  besides  the  folded  cotton  leaves  have  you  known  the 

to  spin  ? 
tm,  *Iave  you  <  \  or  known  tho  chrysalis  to  survive  a  frost,  or  to  be  found  in  sound 
dbealthy  condition  in  winter? 

y.  Have  yoii  ever  found  tho  uK^th  hibernating  or  flying  during  mild  winter  weather? 
tg.  How  late  in  the  spring  has  the  moth  been  found  alive  1 

NATURAL  ENEMIES. 

rt  U  a  little  singular  that  no  enemies  of  the  cottou-worm  have  hitherto  been  re- 

fl.    That  tho  insect  has  its  enemies,  both  special  and  general,  there  can  bo  little 

,  and  we  would  ask  ])articular  atT<^ution  to  tho  following  topics: 

-  *aeanj' birds,  ciuathupedM,  or  y?ptiles  known  to  attack  tho  insect  in  your  locality  t 

.  Are  any  predaceous  insects  or  parasites  known  to  prey  upon  it,  either  in  tlie  egg, 

or  chrysalis  state  f 

RE^MEDIES  AND  METHODS  OF  DESTRUCTION. 

lAt  haa  been  tho  result  of  the  efforts  to  allure  and  destroy  the  moths,  and  what 
lave  proved  most  satisfactory  I    Give  your  estimate  of  the  relative  value  fof 
Be  of  poisoned  sugar,  molasses  and  vinegar,  and  fireei. 
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7a,  Are  the  moths  most  attracted  to  sweetened  substances  when  smeared  onto  trees, 
boards,  etc.,  or  when  contained  in  vessels  in  or  near  which  lamps  may  be  lighted! 

76.  Are  any  flowers  known  to  be  attractive  to  the  moth  t  If  so,  specify  them  and 
their  season  of  blooming. 

7c.  What  do  you  know  of  your  own  observation  of  the  influence  of  jute  grown  near 
or  with  the  cotton  t 

7d,  Has  any  eff'ort  been  made  to  destroy  the  moth  in  its  winter  quarters  t 

7e,  Have  any  systematic  and  organized  attempts  been  made  to  gather  and  destroy 
the  chrysalides,  or  to  facilitate  their  collection  and  destruction  by  lumishing  inviting 
material  for  the  worms  to  spin  up  inf 

7/.  What  has  been  done  toward  destroying  the  eggst 

7g.  Has  anything  been  found  more  generally  use&  and  applicable  or  cheaper  than 
the  use  of  the  Paris  green  mixture  to  destroy  the  worms  t 

7A.  Have  you  known  of  any  injurious  efl*ect8  following  the  use  of  this  poison,  either 
to  the  plant,  to  man,  or  to  animals  ? 

7i.  State  what  you  consider  the  best  and  most  effective  method  of  destroying  them 
in  your  section. 

7j.  State  the  cost  'per  acre  of  protecting  a  crop  by  the  best  means  employed. 

E^  We  shall  be  glad  to  receive  figureSf  either  photographs  or  drawings^  of  moMnee  or  wi^ 
irivancee  employed  for  the  wholesale  use  of  the  Faris  green  mixture  y  either  in  the  fluid  state  or 
as  a  powder  ;  or  any  other  kinds  of  machines  or  traps  employed  for  the  destruction  of  the  in- 
sect Models  of  such  are  still  more  desirable,  and  may  be  sent  by  express  unpaid  to  ihede- 
partm/cnt, 

OTHEK  COTTON  D^SECTS. 

There  are  many  other  insects  that  attack  and  do  more  or  less  injury  to  the  cotton 
plant.  Many  of  these  have  been  figured  and  referred  to  by  tlie  former  entomologist 
to  the  department,  jMr.  Townend  Glover,  but  there  is  much  yet  to  learn  of  their 
habits  tod  natural  history  and  of  the  best  means  of  subduing  them.  Specimens  of 
all  insects  that  may  be  found  upon  the  plant  are,  therefore,  earnestly  solicited,  with 
accounts  of  their  work  and  habits  and  the  amount  of  injury  they  do.  These  speci- 
mens are  best  sent  by  mail,  in  tight  tin  or  wooden  boxes.  If  living  (and  all  found 
feeding  on  the  plant  should  thus  oe  sent)  a  supply  of  food  should  be  inclosed  with 
them;  if  first  killed,  they  should  be  carefully  packed  in  a  little  cotton  to  prevent 
shaking  and  breaking. 

Id^  Correspondents  who  desire  to  TnaJce  especial  observations  with  a  view  of  replying  to  this 
oirculary  and  who  wish  further  viformaiion  as  to  the  best  manner  of  preserving  ^^odmms^ 
will  receive  assistance  andfuHher  instructions  upon  communicating  with  tlie  department, 

CHAS.  V.  RILEY, 

jEntomologitt, 

Two  circumstances  have  somewhat  interfered  with  the  inquiry,  viz., 
the  yellow  fever  and  the  general  freedom  of  tiie  plant  from  the  cotton- 
worm,  the  serious  injuries  of  this  last  having  been  restricted  to  tJie  cane- 
brake  regions  of  Alabama  and  to  the  southwest  counties  of  Georgia, 
especially  the  country  between  the  forks  of  the  Flint  and  Chattahoochee 
Rivers-^the  more  malarious  portions  of  either  State.  Its  appearance  in 
injurious  numbers  both  here  and  in  South  Texas  was  from  four  to  six 
weeks  later  than  usual,  and  this  was  one  cause  of  the  small  amount  of 
injury  done.  The  weather  at  the  time  of  their  greatest  abundance  was 
wet  and  interfered  with  the  application  of  rem^es. 

Professor  Comstock's  observ  ations  were  chiefly  confined  to  that  fer- 
tile cotton-growiog  region  along  the  line  of  the  Alabama  Central  Bail- 
road  known  as  the  "  cane-brake."  He  reached  Selma  July  20.  There 
he  met  many  prominent  planters,  and  from  them  collected  important 
statistics  respecting  the  occurrence  of  the  cotton- worm  and  the  results  of 
experiments  in  the  use  of  remedies  for  this  species.  July  23  he  began  his 
field  observations  near  Uniontown,  Perry  County,  and  from  that  time 
on,  till  the  middle  of  October,  he  was  constantly  engaged  in  studying 
the  habits  of  cotton  insects  on  plantations  in  Dallas,  Perry,  Hale,  and 
Marengo  Counties.  His  only  absence  from  tliis  region  was  from  August 
10  to  August  15,  when  I  directed  him  to  make  a  trip  through  the  State 
northward  as  far  as  Madison  County,  where  much  cotton  is  grown. 
Professor  Comstock  has  prepared  a  full  and  valuable  report,  which  will 
be  incorporated  in  the  final  report  of  the  investigation. 
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Professor  Grote's  operations  will  appear  by  the  following  extract  from 
a  brief  report  submitted : 

Sir  :  In  accordance  with  your  favor  of  July  18  in  which  yon  directed  me  to  visit  the 
States  of  Georgia  and  Florida  for  the  purpose  of  making  obseFvations  on  the  insects 
injorions  to  the  cotton  plant,  1  proceeded  to  Savannah  and  during  the  following  month 
of  August  made  exaiuiuations  of  cotton  fields  at  different  points  between  Savauuah 
and  Atlanta.  Having  charged  rae  especially  with  that  phase  of  the  cotton-worm  in- 
quiry which  corner  under  the  head  of  migrations,  I  directed  my  chief  attention  to 
making  observations  and  collecting  information  on  the  appearance  and  movements  of 
the  cotton-worm  {Aletia  argillaced).     *     *     * 

A  careful  survey  of  the  plantation  of  Dr.  Lawton,  near  Savannah,  from  August  1  to 
August  7,  and  other  cotton-patches  in  the  \icinity  convinced  me  that  the  worm  had 
not  then  appeared.  The  statements  made  to  me  were  to  the  effect  that  its  earliest 
appearance  was  usually  to  bo  looked  for  about  the  middle  of  the  month.  Henry  Gas- 
ton, engaged  in  planting  cotton  for  nearly  twenty  years,  said  that  the  first  brood  of 
worms  usually  web  up  about  the  middle  to  latter  part  of  August,  giving  a  second 
brood  in  September.  The  worm  was  first  noticed  in  the  stronger  cotton  on  the  bottom 
lands.  *  •  *  He  had  observed  the  moth  before  the  appearance  of  the  worm,  but 
had  never  noticed  it  in  the  early  spring. 

This  testimony  is  given  as  a  sample  of  the  information  collected  from  various  indi- 
Tidoals.  While  August  seems  to  bo  the  usual  time  for  the  appearance  of  the  wonu  on 
the  main-land  on  tne  coast  of  Georgia  in  the  neighborhood  of  Savannah,  the  testi- 
mony of  Dr.  J.  S.  Lawton,  on  the  sea  islands  off  the  coast  of  South  Carolina  to  the 
nmrtnward  of  Savannah,  is  to  the  effect  that  the  worm  appears  sometimes  as  early  as 
Jnly  and  is  then  usually  excessively  injurious  to  the  long  staple  cottons. 

In  Southwestern  Georgia  the  worm  is  noticed  as  early  as  the  last  week  in  June  in 
■ome  years,  and  the  main  damage  inflicted  in  the  State  seems  to  come  from  this  quar- 
ter. The  worm  occurs  there  every  year,  though  the  dat^e  at  which  it  is  noticed  varies. 
The  question  whether  the  earliest  so-called  ''brood''  is  the  first  appearance  of  the 
worm  in  any  qnart'Or  has  been  raised  by  yourself,  and  is  one  to  which  I  hope  to  be  able 
to  pay  close  attention  in  the  spring. 

For  the  present  we  must  accept  the  testimony  that  the  worm  seems  to  advance  from 
Southwest  Georgia  over  the  western  and  occasionally  over  the  central  portion  of  the 
State.  It  seems  to  come  from  Decatur  to  Baker,  Calhoun,  Dougherty,  and  Lee  Coun- 
ties. According  to  present  testimony  its  appearance  is  not  smiultaneous  over  this 
leotlon  of  the  State,  tlio  southem  portions  being  first  visited. 

From  testimony  collected  by  myself  in  Athens,  on  the  occasion  of  the  meeting  of 
the  Agricultural  Society  of  Georgia,  the  following  counties  are  visited  by  the  cotton- 
worm  every  year,  though  the  exact  time  is  not,  according  to  testimony,  the  same :  Cal- 
houn, Decatur,  Dougherty,  Lee,  Macon,  Schley,  Taylor. 

Counties  in  wliich  the  Avorm  is  not  noticed  every  year  are :  Burke,  Clarke,  Fulton, 
Greene,  Hancock,  Jones,  Monroe.  Putnam,  Richmond. 

It  win  be  seen  that  the  ctjutral  portion  of  the  State  is  less  subject  to  the  devastation 
of  the  cotton--vorm  than  the  southwestern  and  western.     *    ♦    * 

I  received  in  November,  1878,  fresh  instructions  from  yon  to  proceed  to  Georgia  for 
the  purpose  of  ascertaining  whether  I  could  find  eg^  from  the  last  moths  on  any  por- 
tion of  the  plant,  and  any  facts  bearing  upon  the  hibernation  of  the  moth.  On  the 
plantations  near  Savannah  I  found  that  the  worm  was  first  noticed  the  current  year 
on  September  4.  I  found  a  large  number  of  the  chrysalides  yet  on  the  plant  on  Novem- 
ber 10  to  25.  The  nights  were  frosty  and  the  leaf  withered  and  scant.  In  places  shel- 
tered by  trees  the  leaf  was  still  green,  and  here  I  found  (November  16)  a  few  caterpil- 
lars not  yet  spun  up.  A  large  number  of  the  chrysalides  were  empty ;  about  40  per 
cent,  contained  parasites.  Less  than  a  quarter  of  the  chrysalides  contained  the  nnde- 
Teloped  moth.     *    ♦    » 

Under  your  instructions  I  visited  the  Georgia  sea-islands  during  the  end  of  Novem- 
ber and  beginning  of  December.  I  found  that  the  worm  had  appeared  this  year  in 
September  as  on  the  main-land,  but  later  in  the  month.  It  had,  also,  not  spread,  and 
bad  attacked  certain  comers  of  the  fields,  where  I  now  found  the  chrysalides.  None  of 
fhese  contained  undeveloped  moths ;  they  were  either  empty  or  ichneumonized.  There 
bad  been  no  second  brood  of  worms  on  the  islands,  according  to  testimony  collected 
by  me,  and  which  was  borne  out  by  my  own  obsers'ations.     *     ♦     » 

As  the  result  of  my  late  observations  I  may  say  that  the  fact,  I  think  first  annoxmced 
by  myself,  is  confirmed,  that  the  cotton-worm  passes  the  winter,  when  it  survives  at 
■U,  as  a  moth,  and  that  the  last  fall  worms  do  not  leave  the  plant  to  web  up.  The 
fiui  history  of  the  worm  in  Georgia  can  be  made  out  when  the  country  is  fully  explored 
in  the  sprmg  and  before  the  first  appearance  of  the  worm  in  numbers.  It  will  then 
bemAde  clear  where  the  first  large  numbers  of  the  worm  come  from ;  whether  they 
tihe  results  of  fresh  invasions  of  the'  moth  or  are  the  product  of  a  first  generation 
of  hibernating  individuals.    •    •    •  > 
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Under  your  intelligent  Bupervision  of  the  Inquiry,  and  with  the  facilities  which  yon 
possess  from  different  sections  of  the  South,  I  La.ye  no  doubt  that  this  important 
matter  will  receive  final  and  full  elucidation. 

My  thanks  are  due  to  Mr.  Z.  Bauers,  of  Saint  Cathariue^s  Island ;  Dr.  W.  S.  Law- 
ton,  of  Savannah ;  Messrs.  T.  G.  Holt,  of  Macon,  Ga. ;  J.  E.  Eodwine,  Hull  County, 
Goor^a ;  E.  C.  Grier,  Griswoldville,  Jones  County ;  J.  Pinckney  Thomas,  Wayne's 
Bind,  Burke  County,  Georgia ;  State  Geologist,  George  A.  Little,  of  Atlanta,  Oa., 
and  others,  who  have  assist^  me  in  my  work. 
Yours,  respectfully, 

A.  R.  GROTE. 
Prof.  C.  V.  Riley, 

Entomologist  Department  Agriculture, 

Starting  south  myself  the  latter  part  of  August,  I  passed  tiirough 
Tennessee  to  Mitchell  County  in  Southwest  Georgia,  and  thence,  daring 
September,  through  the  cotton  sections  of  the  southeastern  part  of  that 
State  and  of  the  Carolina^  and  Virginia.  I  was  at  this  time  made  pain- 
fiilly  aware  of  the  hindering  effects  of  the  yellow  fever.  One  can  scarcely 
conceive  of  the  panic  and  excitement  that  prevailed,  even  in  regions 
where  there  was  little  or  no  danger.  But  a  few  weeks  before  in  the 
thicker  cotton  counties  of  Alabama  and  Georgia  the  prevailing  topic  of 
conversation,  as  I  learned,  was  the  work  of  the  Cotton-worm.  At  the 
time  of  my  visit  its  injuries  were  forgotten  in  the  all-absorbing  subject 
of  the  epidemic.  Cotton  fields  were  neglected,  and  in  sight  of  acres  of 
stripped  and  spindling  stalks  one  heard  but  the  universal  relrain — ^yellow 
fever,  yellow  fever.  It  seriously  interfered  with  my  own  plans,  and 
obliged  me  to  avoid  the  very  Mississippi  cotton-fields  which  1  desired 
most  to  visit. 

^Notwithstanding  this  serious  drawback  to  the  present  year's  opera- 
tions, mudh  that  is  valuable  and  important  has  been  learned.  There  is 
a  very  general  want  of  knowledge  among  the  people  of  the  South  regard- 
ing the  real  habits  of  the  Cotton-worm,  and  I  find  that  the  opinions  of 
the  most  observant  are  seldom  founded  on  intelligent  observation:  and 
that  such  opinions  are  consequently  of  little  value.  This  state  of  tilings 
is  due  to  three  evident  causes :  First,  the  general  uDliealthiness  of  the 
region  in  which  the  insect  does  most  damage,  and  the  intense  heat  that 
prevails  during  the  months  when  most  of  the  observations  must  be  made; 
second,  the  fact  that  the  culture  of  the  crop  is  turned  over  to  uneduca- 
ted and  unobserving  negroes ;  third,  the  failure  to  discriminate  between 
the  Cotton- worm  and  the  Boll-worm  (Heliothis  armigera)  in  their  later 
stages,  and  the  natural  diflicidty  that  besets  the  solution  of  some  of  the 
questions,  such  as  the  winter  habits  of  the  Aletia, 

It  had  often  been  a  wonder  to  me  that  no  true  parasite  had  ever  been 
found  infesting  this  insect,  since  there  scarcely  exists  a  plant-feeding 
specie>s  that  is  not  attiicked  by  some  parasite.  No  less  than  nine  dis- 
tinct species  of  tliese  parasites  have  been  discovered  on  the  Cotton- worm 
this  summer,  and  this  fact  luis  an  important  bearing  on  several  of  the 
knotty  questions  that  pn'sent  themselves  in  our  inquiry.  Again,  I  had 
wondered  what  plants  the  moths  naturally  fed  trom,  since  it  was  known 
to  be  fond  of  sweets^  and  liad,  to  my  knowledge,  done  considerable  injury 
by  boring  into  various  ripe  fi-uits.  The  cotton  plant  is  peculiar  for 
ha\ing  a  gland  on  the  under  side  of  fi*om  one  to  three  ribs  of  the  more 
mature  leaves,  and  a  still  larger  gland  at  the  out-or  base  of  the  three 
lobes  of  the  involucre.  As  soon  a^s  I  learned  that  these  glands  secreted 
a  sweetened  liquid,  1  inferred  that  the  i)lant  would  be  foimd  to  furnish 
nourishment  to  the  moth  as  well  as  to  the  larva,  and  drew  attention  to 
this  belief  in  the  Atlanta  (Ga.)  Constituiwriy  of  September  8, 1878.  It 
waa  with  no  small  de,<Tree  of  pleasure  that  at  Baconton  subsequently^  in 
couii>:iuy  with  Professors  Comstock  and  VVillett,!  was  able  to  provBinj 
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mticipation  correct,  by  studying  tlie  normal  habits  of  the  moth  with  a 
lark-lantern  at  night.    The  moth  is,  therefore,  attracted  to  the  plant  by 
the  sweets  which  this  last  affords,  and  as  these  sweets  are  first  produced 
when  the  plant  begins  to  flower  and  firuit,  wo  hare  here  a  possible  explana- 
tion of  the  well-known  fact  that  the  worm  is  seldom  noticed  on  the  young 
plant  till  about  the  time  of  fruiting.    We  have  also  discovered  that  the 
cnoth  feeds  on  the  honey  copiously  secreted  from  glands  occurring  at  the 
»ex  of  the  peduncle  just  above  the  pods  of  the  cow-pea  [Dolycho8\  ex- 
isively  grown  through  the  South  as  a  forage  plant:  also  on  the  sweet 
udation  from  the  flowers  of  Palatum  IccvCj  a  tolerably  common  grass. 
It  ia  by  taking  advantage  of  this  love  for  sweets  which  the  moth  possesses 
that  we  shall  probably  arrive  at  one  of  the  most  effectual  ways  of  pre- 
senting the  ravages  of  the  worm,  for  if  we  can  allure  the  first  moths  of 
the  season  to  certain  death,  we  nip  the  evil  in  the  bud. 

It  is  my  desire  to  make  the  investigation  thorough  and  exhaustive, 
md  to  place  the  results  before  the  public  in  a  special  report  to  Con- 
%ce»^j  since  it  will  be  impossible  to  extend  this  present  report  of  progress, 
vrhich  is  but  preliminary,  without  exceeding  the  limits  which  you  have 
allowed  me  in  this  annual  report.  When  we  reflect  on  the  immense 
losses  the  South  has  sustained  during  the  best  part  of  a  century  from 
the  ravages  of  the  Cotton-worm  and  other  cotton  insects,  it  is  surpris- 
ing that  no  systematic  investigation  had  before  been  made  by  the  gov- 
ernment, and  now  that  the  investigation  has  bc^n  commenced  it  is  very 
Attsirable  that  it  be  completed  in  a  thorough  manner.  This  effort  to  pre- 
vent at  least  a  portion  of  the  vast  losses  sustained  by  cotton-growers 
from  insect  injury  is  fully  appreciated  and  applauded  by  the  people  of 
the  South,  who  certainly  need  at  this  time  all  the  encouragement  the 
government  can  give. 


THE  SILK-WORHil:  A  BRIEF  MANUAL  OF  INSTRUCTIONS  FOE 

THE  PRODUCTION  OF  SILK. 

The  follo^\'ing  instructions  for  the  production  of  silk  have  already  been 
issued  in  pamphlet  form,  in  small  edition,  to  meet  the  demand  made 
upon  the  department  for  the  information,  and  anticipating  its  appear- 
ance in  the  annual  report : 

Whatever  opinions  may  be  held  as  to  the  feasibility  or  as  to  the  profits 
of  silk-culturo  in  this  country,  the  desire  for  information  on  the  subject 
aad  the  ambition  to  embark  in  the  industiy  evinced  by  corresi)ondent8 
of  the  department  demonstrate  the  fact  that  there  \^ill  be  no  difliculty 
in  getting  our  peoj^le  to  turn  their  attention  to  it.  Without  going  into 
details  as  to  the  iiistoiy  of  ]mst  attempts  at  silk-culture  in  North  Amer- 
ica^ it  must  be  obvious  to  j\11  who  thoroughly  investigate  them  that  the 
causes  of  failure  have  e\'er  been  tran.sient  ones.  They  may  be  summed 
op  in  the  statements  tliat  (1)  labor  has  found  more  profitable  avenues  of 
employment,  aixl  (2)  tliat  there  has  been  no  home  market  for  the  cocoons. 
At  llie  present  tiin(^  the  llrst  statement  no  longer  has  force,  but  tho  sec- 
(md  holds  as  tiiio  now  as  it  ever  did. 

As  a  means  of  meeting  tlie  difficulty,  I  have  urged,  and  would 
mge,  that  Cou«j:ress  give  to  this  department  the  means  to  purchase, 
necty  and  ajipoint  with  skilled  hands,  on  llie  department  grounds, 
a  amall  filature  or  reeling  establishment.  In  such  an  establishment 
iMlerB  could  be  ti-ained,  and  the  cocoons,  at  first  raised  from  eggs 
fVabibnted  by  t':»>  departmenr,  could  be  ^iskiilfuUy  reeltKl  and  dis- 
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posed  of  to  our  manufacturers.  A  market  would  thus  be  formed  for  the 
cocoonB  raised  in  different  parts  of  the  country,  and  a  guarantee  be 
given  to  those  who  choose  to  embark  in  silk-culture  that  their  time  would 
not  be  thrown  away.  All  industries  should  be  encouraged  in  their 
infancy  5  and  for  the  first  few  years,  or  until  the  silk  industry  could  be 
considered  well  established,  the  cocoons  should  be  paid  for  at  the  Euro- 
pean market  rate,  plus  the  cost  of  reeling,  which  would  range  firom  50 
cents  to  75  cents  per  pound  of  choked  cocoons.  This  last  should  be 
looked  upon  as  a  premium  offered  by  the  government  to  the  raisers,  in 
order  to  stimulate  the  industry  until  such  time  as  the  reeling  might  be 
safely  left  to  private  enterprise,  when  government  encouragement  could 
be  withdrawn. 

Meanwhile,  and  pending  Congressional  aid,  those  who  desire  to  raise 
silk- worms  in  this  country  for  profit  have  three  alternatives,  either  (1) 
to  ship  the  choked  cocoons  to  Europe,  (2)  to  reel  them,  or  (3)  to  raise 
eggs  and  seU  these. 

(1)  That  the  children  and  more  feeble  persons  in  a  household  may  find 
profitable  employment  in  raising  cocoons  to  be  shipi)ed  abroad  is  proved 
by  the  case  of  Mr.  E,  Fasnach,  of  Ealeigh,  N.  C,  who  has  for  several 
years  been  in  the  habit  of  thus  shipping  the  cocoons  reared  by  his  family. 
He  sends  in  bales,  G  by  5  feet  in  size,  and  averaging  about  40  pounds  of 
stifled  cocoons,  for  which  he  has  obtained  as  high  as  $2.50  x)6r  pound 
net,  the  freight  costing  only  $3  per  hundred  pounds  between  Baleigh 
and  Marseilles.  !MJr.  B.  A.  Weber,  of  Eockford,  HI.,  last  year  raised  40 
pounds  of  cocoons,  and  also  shipped  to  Europe  through  New  York 
brokers;  and  others  have  done  likewise;  but  I  would  advise  no  one  to 
invest  capital  on  this  basis. 

(2)  Nor  would  it  be  safe  for  individuals  to  rely  on  reeling  their  own 
silk.  The  art  of  reeling  in  modem  filatures  and  with  steam  appliances 
has  been  brought  to  such  perfection  that  the  hand-reeler  cannot  hope 
to  produce  a  first-class  article.  The  only  way  m  which  silk-reeling  can 
be  managed  profitably,  at  present,  is  where  a  colony  of  silk-raisers  com- 
bine to  put  up  and  operate  a  common  filature,  as  in  the  case  of  the  set- 
tlement at  Silkville,  Kans.,  the  colony  of  French  and  Itahans  who 
located  at  Fayetteville,  N.  C,  in  187G,  or  the  Italian  settlement  at  Yine- 
land,  N.  J. 

(3)  Under  existing  circumstances,  more  money  has  been  made  by  the 
sale  of  eggs  than  by  either  of  the  other  means,  and  silk -worm  growers 
in  this  country  have  gradually  drifted  into  this  branch  of  the  industry. 
Eggs  raised  in  this  country  are  free  from  disease,  and  the  fact  that  as 
high  as  $6  and  $8  per  ounce  have  been  paid  for  them,  and  that  France 
paid  in  1876  114.000  francs  and  in  1877  1,091,400  francs  for  eggs  exported 
from  the  United  States,*  is  as  eloquent  in  showing  the  remarkable  adapta- 
tion of  our  countiy  to  silk-culture  as  that  other  fact,  not  generally  known, 
that  the  chief  of  the  French  commission  to  our  Centennial  confesseu 
that  there  was  no  silk  in  France  superior  to  some  that  was  there  on  ex- 
hibition and  groAvn  in  North  Carolina.  The  production  of  a  certain  num- 
ber of  eggs  does  not  neces.sarily  ])revent  the  i>roduction  at  the  same 
time  of  choked  cocoons  or  reeled  silk ;  and  the  pierced  cocoons  that  have 
been  used  for  breedin^^^  pur])o.ses  have  also  a  certain  market  value,  com- 
manding about  $1  per  pound  at  Patlersoii,  N.  J.  This  egg-producing 
branch  of  the  industry'  can,  however,  only  admit  of  a  limited  expansion. 

As  a  means  of  indicating  the  profits  in  silk-culture  I  have  prepared 
the  subsidiary  estimates.    Optunistic  theorists  have  done  much  Ikutu  in 

"  *  These  figui-es  are  on  the  authority  of  the  Moniteur  des  Soies  for  January  18,  1879; 
but  they  may  iacluilo  also  those  received  from  China  through  the  United  States. 
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the  past  by  making  fabulous  calculations  as  to  the  profits  of  silk-culture. 
The  figures  here  given  are  based  on  data  furnished  by  men  like  Messrs. 
E.  V.  Boissiere  and  L.  S.  Crozier,  of  Silkville,  Kans.,  E.  Fasnach,  of 
Baleigh,  N.  C,  T.  X.  Dale,  of  Patterson,  K.  J.,  &c.,  and  on  the  current 
prices  as  quoted  in  the  Moniteur  des  Soies.  They  are  in  every  sense  mod- 
erate estimates,  but  it  must  not  be  forgotten  that  they  do  not  include 
capital  invested  in  the  shape  of  food-plants.  As  yet,  and  until  Congress 
gives  the  necessary  encouragement,  it  were  safest  for  those  only  te  em- 
bark in  this  culture  who  already  have  mulberry  trees  to  use  or  who 
decide  to  feed  Osage  orange. 

rROFnS  OF  PRODUCING  COCOONS :  ESTIMATES  FOR  TWO  ADULTS,  OR  MAN  AND  WIFE. 

Ayerage  nnmber  of  eggs  per  ounce,  40,000. 

Average  number  of  fresh  cocoons  per  pound,  300. 

Average  reduction  in  weight  for  choked  cocoons,  G6  per  cent. 

MazLmnm  amount  of  fresh  cocoons  from  one  ounce  of  eggs,  130  to  140  pounds. 

Allowing  for  deaths  in  rearing — 26  per  cent,  being  a  large  estimate — we  thus  get,  as 
the  product  of  an  ounce  of  eggs.  100  pounds  of  fresh  or  33  pounds  of  choked  cocoons. 

Two  adults  can  take  charge  or  the  issue  of  from  3  to  5,  say  4,  ounces  of  eggs,  which 
wilj  produce  400  pounds  of  !resh  or  133  pounds  of  choked  cocoons. 

]moe  per  pound  of  fresh  cocoons  (1878),  50  cents. 

i^onr  hundred  pounds  of  fresh  cocoons,  at  50  cents,  $200. 
/Jnioeper  pound  of  fresh  cocoons  (1876),  70  cents. 
ffXoQX  hundred  pounds  of  fresh  cocoons,  at  70  cents,  $280. 

*' jietual  sales  iii  Marseilles,  December,  1878,  of  choked  cocoons,  15  francs  per  kilo- 
gfim,  or  $1.66  per  pound,  wnich  for  133  pounds  choked  cocoons  would  be  $220.78. 

Frico  per  pound  of  choked  cocoons  (1876),  $2.25;  133  pounds  of  choked  cocoons  at 
18.25,  ^,^. 

Freight,  packing,  commissions,  and  other  incidental  expenses,  say  $25,  making  as 
the  return  for  the  labor  of  two  persons  for  six  weeks,  at  the  present  low  prices, 
$195.78. 

Calculating  on  the  basis  of  $1.50  per  pound  of  choked  cocoons,  which,  as  shown 
in  the  following  estimates,  a  reeling  establishment  in  this  country  could  afibrd  to  pay. 
we  get  approximately  the  same  amount,  yiz.,  $199.50.  As  already  stated,  the  capital 
invested  in  food  for  the  worms  is  not  included  in  these  estimates,  nor  .is  the  first  cost 
of  the  ounce  of  eggs  deducted.  The  silk  grower  should  raise  his  own  "  seed,"  and  the 
time  required  for  this  purpose  is  more  than  compensated  for  by  the  time  saved  in  feed- 
ing daring  the  iirst  and  second  ages  of  the  worms,  when  the  whole  time  of  two  adults 
is  not  required  as  it  is  subsequently. 

APPROXIMATE  PROFITS  OF  REELING. 

One  pound  of  reeled  silk  requires  3f  pounds  of  choked  cocoons. 
An  expert  can  iu  six  days  reel  4|  pounds  of  raw  silk. 

Price  of  best  raw  silk  in  French  market,  1878  (market  very  low),  $8.50  per  pound. 
Itoe  pounds  of  raw  silk,  at  $8.50,  $76.50. 

The  discount  for  cash,  commissions  for  selling,  and  transportation  would  reduce  this 
to1|65.42. 

To  produce  9  pounds  of  raw  silk  would  require  the  labor  of  two  reelers  for  six  days, 
att  |1  per  day,  or  ^12 ;  adding  to  this  $2.50  for  indirect  labor,  we  get  $14.50  as  the  cost 
of  labor  in  reoling  9  i)oiind«. 

Thus  the  labor  to  reel  1  pound  of  raw  silk  will  cost  $1.70,  or  that  t-o  reel  1  i)ound  of 
choked  cocoons,  approximately,  r>0  cents. 

Deducting  the  cost  of  reeling  from  the  $05.42  obtained,  wo  have  $50.92  with  which 
to  buy  the  necessary  cocoons ;  say  33  ponnds  of  choked  cocoons  for  the  9  pounds 
leeled  silk.     If  we  use  $4l).50  of  this  sum  for  this  purpose,  it  will  enable  us  to  pay 
$1.50  per  pound  for  our  cocoons  and  we  still  have  $1.42  as  a  profit  on  every  9  jiouuds 
of  raw  silk  man nfac tared.     This,  if  we  employed  two  hunared  reelers,  would  be  a 
yearly  income  of  $7,:V>4. 
It  is  safe  to  say  that  the  process  of  reeling  jnst  about  doublesthe  value  of  the  proil- 
.  and  if  the  silk-raiser  can  reel  his  own  cocoons  he  may  safely  count   on   this 
of  its  value,  provided  it  istceH  reeled. 
.«»  tiie  actual  profits  are  that  accrue  to  the  owners  of  the  lar^e  filatures  in  Taraa- 
other  parts  of  South  France  or  Italy,  it  would  be  impossible  to  state  without 
to  the  liooks  of  the  companies. 
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BSTIMATS  OF  PB0FIT8  m  RAI8INO  E008. 

Average  number  of  eggs  in  an  oanoe,  40,000. 

Maximum  number  ot  cocoons  from  one  ounce  of  eggs,  40,000. 

One-half  of  these,  or  20,000,  are  females. 

Number  of  eggs  laid  by  eacli  female,  say,  300. 

Quantity  of  eggs  fixim  one  ounce,  6,000,000,  or  150  ounces. 

Deducting,  as  probable  loss  from  all  causes  combined,  one-half,  we  have  75  oimcoi. 

Price  of  eges  in  Europe,  $2  to  $;5 ;  say,  $3  per  ounce. 

Amount  realized  on  1  ounce^  $!i25. 

On  the  basis  of  the  firet  estimates  two  adults  could  take  charge  of  the  issue  from 
4  ounces  of  eggs.  These  would  yield  the  sum  of  $900,  and,  even  after  allowing  for  the 
first  cost  of  eggs,  ti'ays,  commission,  freight  (which  is  light),  extra  time  And  labor 
(say  another  month),  and  incidental  expenses,  it  leaves  a  very  excellent  return. 

In  studying  the  above  estimates  the  reader  most  bear  in  mind  that 
the  silk  industry,  like  all  industries,  will  have  its  ups  and  downs — ^its 
periods  of  buoyancy  and  depression.  It  is  just  now  going  through  one 
of  these  last.  Silk -culture  never  was  and  never  will  be  an  exceedingly 
profitable  business,  but  it  adds  vast  wealth  to  the  nations  engaged  in 
it,  for  the  simple  reason  that  it  can  be  pursued  by  the  humblest  and 
poorest,  and  requires  so  little  outlay.  The  question  of  its  establishment 
in  the  United  States  is,  as  I  have  elsewhere  said,  "  a  question  of  adding 
to  our  own  producti^'e  resources.  There  are  hundreds  of  thousands  of 
fiamilies  in  tlie  United  States  to-day  who  would  be  most  willing  to  add 
a  few  dollars  to  their  annual  income  by  giving  light  and  easy  employ- 
ment for  a  few  months  each  year  to  the  more  aged,  to  the  young,  and 
especially  to  the  women  of  the  family,  who  may  have  no  other  means  of 
profitably  employing  their  time. 

"  This  holds  especially  true  of  the  people  of  tlie  Southern  States,  most 
of  which  are  i)re-eminently  adapted  to  silk-culture.  The  girls  of  tiie 
farm,  who  devote  a  little  time  each  year  to  the  raising  of  cocoons,  may 
not  earn  as  much  as  their  brothers  in  the  field,  but  they  may  earn 
something,  and  that  something  represents  an  increase  of  income,  be- 
cause it  i^rovides  labor  to  those  members  of  society  who  at  present  too 
often  have  none  that  is  remunerative.  Further,  the  raising  of  a  few 
pounds  of  cocoons  each  year  does  not  and  need  not  materially  interfere 
,  with  the  household  and  other  duties  that  now  engage  their  tune,  and  it 
is  by  each  household  raisini^  a  few  i)ounds  of  cocoons  tliat  sillc-culture 
must,  in  the  end,  be  carried  on  in  this  as  it  has  always  been  in  other 
countries.    Large  roaring  establishments  seldom  pay." 

In  what  follows  there  lias  been  no  attempt  to  give  a  detailed  treatise 
on  the  silk  industry.  It  has  been  the  endeavor  rather  to  convey  the 
more  important  information  required  for  beginners.  The  few  quotations 
are  from  the  writer's  fourth  report  on  the  insects  of  Missouri  (1871),  and 
it  is  hoped  that,  by  the  aid  of  a  closing  glossary  of  the  few  unavoidable 
technical  terms  tliat  are  used,  the  language  will  be  clear  to  all. 

NATURE  OF  THE   SILK-WOBM. 

The  sillc-worm  j)ropGr,  or  that  which  supplies  the  ordinary  sDk  of  com- 
merce, is  the  larva  of  a  small  moth  known  to  scientiiio  men  as  Sericaria 
mori.  It  is  often  popularly  characterized  as  the  JMulberry  Silk-worm.  Its 
place  among  insects  is  with  the  Lepidoptera^  or  Scaly-winged  insects, 
family  Bombycidcc,  or  S])inners.  There  are  several  closely  allied  species, 
which  spin  silk  of  diii'erent  qualities,  none  of  which,  however,  unite 
strength  and  fineness  in  the  same  admirable  proportions  as  does  that  of 
the  mulberry  species.  The  latter  has,  moreover,  acquired  many  ns^^ 
peculiarities  during  the  long  centuries  of  cultivation  it  has  unaergone 
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It  has  in  &ct  become  a  true  domesticated  animal.  The  quality  which 
man  has  endeavored  to  select  in  breeding  this  insect  is,  of  course,  that  of 
silk-producing-,  and  honcic  we  find  that,  wlien  vre  compare  it  with  its  wild 
relations,  the  cocoon  is  vastly  disproportionate  to  the  size  of  the  worm 
which  makes  it  or  tlio  moth  that  issues  from  it.  Otlier  peculiarities 
have  incidentally  appeared,  and  the  great  number  of  varieties  or  races 
of  the  silk-worm  almost  equals  those  of  the  domestic  dog.  The  white 
color  of  the  species,  its  seeming  want  of  all  desire  to  escape  as  long  as 
it  is  kept  supplied  with  leaves,  and  the  loss  of  the  power  of  flight  on  the 
part  of  the  moth,  are  all  undoubtedly  tlie  result  of  domestication.  From 
tiiese  facts,  and  particularly  from  that  of  the  great  variation  within  spe- 
cific limits  to  which  the  insect  is  subject,  it  wiU  be  evident  to  all  that  tiie 
following  remarks  upon  the  nature  of  the  silk- worm  must  necessarily  be 
very  general  in  their  character. 

T&ie  silk-wonn  exists  iu  four  states — egg,  larva,  chrysalis,  and  adult 
or  ima^o — which  we  will  briefly  describe. 

DIFFEEENT  STATES  OR  STAGES  OF  THE   SILK- WORM. 

The  egg. — The  egg  of  the  silk- worm  moth  is  called  by  silk-raisers  the 
"seed.''  It  is  nearly  round,  shghtly  flattened,  and  in  size  resembles  a 
tumip-seed.  Its  color  when  first  deposited  is  yellow,  and  this  color  it 
retains  if  un  imprecated.  If  impregnated,  however,  it  soon  acquires  a 
gray,  slate,  lilac,  violet  or  even  dark  green  hue,  according  to  variety  or 
breed.  It  also  becomes  indented.  When  diseased  it  assumes  a  still 
darker  and  dull  tint.  With  some  varieties  it  is  fastened  to  the  substance 
upon  which  it  is  deposited  by  a  gummy  secretion  of  the  moth  product 
in  the  act  of  ovipositing.  Other  varieties,  however,  among  which  may 
be  mentioned  the  Adrianople  whites  and  the  yellows  from  Nouka,  in  the 
Caucasus,  ha^e  not  this  natural  gum.  As  the  hatching  point  approaches, 
title  egg  becomes  lighter  in  color,  which  is  due  to  the  faet  that  its  fluid 
contents  become  concentrate<l,  as  it  were,  into  the  central,  forming  worm, 
leaving  an  intervening  space  between  it  and  the  shell,  which  is  semi- 
transparent.  Just  bcibre  hatching,  the  worm  witliin  oecoming  more 
active,  a  plight  clicking  sound  is  frequently  heard,  which  sound  is,  how- 
ever, common  to  the  egjxs  of  many  other  insects.  After  the  worm  has 
made  its  exit  by  gnawing  a  hole  through  one  side  of  the  shell,  this  last 
becomes  quite  ^^hite.  Ea<5h  female  i)roduces  on  an  average  from  three 
t5  four  hundred  eggs,  and  one  ounce  of  eggs  contains  about  40,000  in- 
dividuals. It  has  been  noticed  that  the  color  of  the  albuminous  fluid  of 
t  ;  corresponds  to  that  of  the  cocoon,  so  that  when  the  fluid  is  white 

ouuoon  i>it)(luced  is  also  white,  and  when  yellow  the  cocoon  again 
I  onds. 

J      i  Larva  or  Worm  (PI.  I,  Fig.  1). — The  worm  goes  through  from 
o  to  foui'  molts  or  sicknesses,  the  latter  being  the  normal  number. 
J       periods  between  these  different  molts  are  called  ''  ages,''  there  being 
«      these  ages  including  the  first  fit)m  the  hatching  and  the  last  ftt)m 
I      iuorth  molt  to  the  spinning  period.    The  time  between  each  of  these 
ute  is  usually  divided  as  follows:  The  first  period  occupies  from  five 
ui      t  days,  the  second  but  four  or  fivo^  the  third  about  five,  the  fourth 
five  to  six,  and  the  lifth  irom  eight  to  ten.    These  periods  are  not 
3|  but  simply  proportionate.    The  time  from  the  hatehing  to  the 
uimflT  of  the  cocoons  may,  and  does,  vary  all  the  way  from  thirty  to 
dei>ending  ui)on  the  race  of  the  worm,  the  quality  of  the 
•  of  feeding,  temi)erature,  &c.  5  but  the  same  relative  propor- 
between  molts  usually  holds  true. 
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The  color  of  the  newly  hatched  worm  is  blact  or  dark  gray,  and  it  is 
covered  with  long  stiff  hairs,  which,  upon  close  examination,  will  be 
found  to  spring  from  pale-colored  tubercles.  Different  shades  of  dark 
gray  wiU,  however,  be  found  among  worms  hatching  from  the  same 
batch  of  eggs.  The  hairs  and  tubercles  are  not  noticeable  after  the  first 
molt,  and  the  worm  gradually  gets  lighter  and  lighter  until,  in  the  last  age, 
it  is  of  a  cream- white  color.  When  full  grown  it  presents  the  appear- 
ance of  Fig.  1,  PJ.  I.  It  never  becomes  entirely  smooth,  however,  as 
tiiere  are  short  hairs  along  the  sides,  and  very  minute  onfes,  not  notice 
able  with  the  unaided  eye,  all  over  the  body. 

The  preparation  for  each  molt  requires  from  two  to  three  days  of  fast- 
ing and  rest,  during  which  time  the  worm  attaches  itself  firmly  by  the 
aMominp.1  prolegs  (the  8  non-articulated  legs  under  the  Cth,  7th,  8th  and 
9th  segments  of  the  body,  called  prolegs  in  contradistinction  to  the  6 
articulated  true  legs  under  the  1st,  2d,  and  3d  segments),  and  holds  up 
the  fore  part  of  the  body,  and  sometimes  the  tail.  In  front  of  the  first 
joint  a  dark  triangular  spot  is  at  this  time  noticeable,  indicaiting  the 
growth  of  the  new  head;  and  when  the  tenn  of  "  sickness"  is  over  the 
worm  casts  its  old  integument,  rests  a  short  time  to  recover  strength, 
and  then,  freshened,  supple,  and  hungry,  goes  to  work  feeding  vora- 
ciously to  compensate  for  lost  time.  This  so-called  "sickness"  which 
preceded  the  molt,  was,  in  its  turn,  preceded  by  a  most  voracious  appe- 
tite which  served  to  stretch  the  skin.  In  the  operation  of  molting  tiie 
new  head  is  first  disengaged  from  the  old  skin,  which  is  then  gradually 
worked  back  from  segment  to  segment  until  entirely  cast  oft".  If  the 
worm  is  feeble,  or  has  met  with  any  misforture,  the  shriveled  skin  may 
remain  on  the  end  of  the  body,  being  held  by  the  anal  horn;  in  which 
case  the  indvidual  usually  perishes  in  the  course  of  time.  It  has  been 
usually  estimated  that  the  worm  in  its  growth  consumes  its  own  weight 
of  leaves  every  day  it  feeds;  but  this  is  only  an  approximation.  Yet  it 
is  certain  that  during  the  last  few  days  before  commencing  to  spin,  it 
consumes  more  than  during  the  whole  of  its  previous  worm  existence. 
It  is  a  curious  fact,  first  not^d  by  Quatrefages,  that  the  color  of  the  ab- 
dominal prolegs  at  this  time  corresponds  with  the  color  of  the  silk. 

Having  attained  full  growth  the  worm  is  ready  to  spin  up.  It  shrinks 
somewhat  in  size,  voids  most  of  the  excrement  remaining  in  the  alimen- 
tary canal ;  acquires  a  clear,  translucent,  often  pinkish  or  amber-colored 
hue;  becomes  restless^  ceases  to  feed,  and  throws  out  silken  threads. 
The  silk  is  elaborated  in  a  fluid  condition  in  two  long,  slender,  convo- 
luted vessels,  one  upon  each  side  of  the  alimentary  canal.  As  these 
vessels  approach  the  head  they  become  less  convoluted  and  more  slen- 
der, and  finally  unite  within  the  spinneret  from  which  the  silk  issues  in 
a  glutinous  state  and  apparently  in  a  single  thread.  The  glutinous 
liquid  which  combines  the  two,  and  which  hardens  immediately  on  ex- 
posure to  the  air,  may,  however,  be  dissolved  in  warm  water.  The  worm 
usually  consiuues  from  three  to  five  days  in  the  construction  of  the 
cocoon,  and  then  i)asses,  in  three* days  more,  by  a  final  molt,  into  the 
chrysalis  state. 

The  Cocoon  (PI.  I,  Fig.  2). — The  cocoon  consists  of  an  outer  lining 
of  loose  silk,  known  as  ''floss,"  which  is  used  for  carding,  and  is  spun 
by  the  worm  in  first  getting  its  bearings.  The  amount  of  this  loose 
silk  varies  in  different  breeds.  The  inner  cocoon  is  tough,  strong,  and 
compact,  composed  of  a  firm,  continuous  thread,  which  is,  nowever,  not 
wound  in  concentric  circles  as  might  be  supposed,  but  irregularly,  in 
short  figure  of  8  loops,  first  in  one  place  and  then  in  another,  so  that  in 
reeUng  several  yards  of  silk  may  be  taken  ofl*  without  the  cocoon  torn- 
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bg  round.  In  form  th^  cocoon  is  usually  oval,  and  in  color  yellowish, 
but  in  both  these  features  it  varies  greatly,  being  either  pure  silvery- 
white,  cream  or  cameous,  green,  and  oVen  roseate,  and  very  often  con- 
stricted in  the  middle.  It  has  always  been  considered  possible  to  dis- 
tinguish the  sex  of  the  contained  insect  from  the  general  shape  of  the 
cocoon,  those  containing  males  being  slender,  depressed  in  the  middle, 
and  pointed  at  both  ends,  while  the  female  cocoons  are  of  a  larger  size 
and  rounder  form,  and  resemble  in  shape  a  hen's  egg  with  equal  ends. 
Mr.  Crozier,  however,  emphatically  denies  this,  and  thinks  it  ^^next  to 
impossible  for  the  smartest  connoisseur  not  to  be  mistaken," 

The  Chkysalis. — The  clirysalis  is  a  brown,  oval  body,  considerably 
less  in  size  than  the  full-grown  worm.  In  the  external  integument  may 
be  traced  folds  corresi)onding  with  the  abdominal  rings,  the  wings  folded 
over  the  breast,  the  antennae,  and  the  eyes  of  the  inclosed  insect — ^the 
future  moth.  At  the  posterior  end  of  the  chrysalis,  pushed  closely  up 
to  the  wall  of  the  cocoon,  is  the  last  larval  skin,  compressed  into  a  dry 
wad  of  wrinkled  integument.  The  chrysalis  state  continues  for  from  two 
to  three  weeks,  when  the  skin  bursts  and  the  moth  emerges. 

The  Moth  (PL  I,  Eig.  3). — With  no  jaws,  and  confined  within  the 
narrow  si)ace  of  the  cocoon,  the  moth  finds  some  difficulty  in  escaping. 
For  this  puri)ose  it  is  provided,  in  two  glands  near  the  obsolete  mouth, 
with  a  sti'ongly  alkaline  liquid  secretion,  with  which  it  moistens  the  end 
of  the  cocoon  and  dissolves  the  hard  gummy  lining.  Then,  by  a  forward 
and  backward  motion,  the  prisoner,  with  crimped  and  damp  wings, 
gradually  forces  its  way  out,  and  when  once  out  the  wings  soon  expand 
and  dry.  The  silken  threads  are  simply  pushed  aside,  but  enough  of 
tiiiem  get  broken  in  the  process  to  render  the  cocoons  from  which  the 
moths  escape  comparatively  usele^ss  for  reeling.  The  moth  is  of  a  cream 
oolor,  with  more  or  less  distinct  brownish  markings  across  the  wings, 
as  in  Fig.  3.  The  males  have  broader  antennae  or  feelers  than  tiie 
females,  and  may  by  this  feature  at  once  be  distinguished.  Keither  sex 
flies,  but  the  male  is  more  active  than  the  female.  They  couple  soon 
after  issuing,  and  in  a  short  time  the  female  begins  depositing  her  eggs, 
whether  they  have  been  impregnated  or  not.  Very  rarely  the  unimpreg- 
nated  egg  has  been  observed  to  develop. 

ENEMIES  AND  DISEASES. 

As  regards  the  enemies  of  the  silk-worm  but  little  need  be  said.  It 
has  been  generally  supposed  that  no  true  parasite  will  attack  it,  but  in 
China  and  Japan  great  numbers  of  the  worms  are  killed  by  a  disease 
known  as  "  uji,''  which  is  undoubtedly  produced  by  the  larva  of  some 
insect  parasite.  Several  diseases  of  a  fungoid  or  epizootic  nature,  and 
seivend  maladies  which  have  not  been  sufficiently  characterized  to  enable 
118  to  determine  their  nature,  are  common  to  this  worm.  One  of  these 
diseases,  called  mmcardinej  has  been  more  or  less  destructive  in  Europe 
for  many  years.  It  is  of  precisely  the  same  nature  as  the  fungus  {Em- 
pusa  mu8ccc)j  which  so  Irequently  kills  the  common  house-liy,  and  which 
sheds  a  halo  of  spores,  readily  seen  upon  the  window-pane,  around  its 
victim. 

A  worm,  about  to  die  of  tliis  disease,  becomes  languid,  and  the  pulsa- 
tions of  the  dorsal  vessel  or  heart  become  insensible.  It  suddenly  dies, 
and  in  a  few  hoiu*s  becomes  stiff,  rigid,  and  discolored ;  and  finally,  in 
about  a  day,  a  white  powder  or  efifiorescence  manifests  itself,  and  soon 
aoturdiy  covers  the  body,  developing  most  rapidly  in  a  warm,  humid  at- 
apkosphere.    No  outward  signs  indicate  the  first  stage  of  the  disease,  and 
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though  it  attacks  worms  of  all  ages,  it  is  by  &r  tho  most  &tal  in  the 
fifth  or  last  age  or  stage,  just  before  the  transformation. 

"  This  disease  was  proved  by  Bassi  to  be  duo  to  the  devdopment  of 
a  fungus  (Boirytis  BassianaJ  in  the  body  of  the  worm.  It  is  certainly 
infectious,  the  spores,  when  they  come  in  contact  with  the  body  of  the 
worm,  germinating  and  sending  forth  filaments  which  penetrate  the 
skin,  and  upon  reaching  the  internal  parte  give  off  minute  floating 
corpuscles,  which  eventually  spovQ  in  the  efflorescent  manner  described. 
Yet  most  silk- worm  raisers,  including  such  good  authorities  as  E.  F. 
Gu6rin-M^neville  and  Eugene  Eobert,*  who  at  first  implicitly  believed 
in  the  fungus  origin  of  this  disease,  now  consider  tliat  the  Botrytis  is 
only  the  ultimate  symptom — ^the  termination  of  it.  At  the  same  time 
they  fireely  admit  that  the  disease  may  be  contracted  by  the  Botrytu 
spores  coming  in  contact  with  worms  predisposed  by  unfavorable  condi- 
tions to  their  influence.  Such  a  view  implies  tho  contradictory  belief 
that  the  disease  may  or  may  not  be  tho  result  of  the  fungus;  and  those 
who  consider  the  fungus  as  the  sole  cause  certainly  have  the  advantage 
of  consistency."  Dr.  Carpenter,  of  microscopic  fame,  believes  in  ^o 
fungus  origin  of  the  disease,  and  thinks  it  entirely  caused  by  floating 
spores  being  carried  in  at  the  spiracles  or  breathing  orifices  of  the  worm 
and  germinating  in  the  interior  of  the  body. 

Whichever  view  be  held,  it  appears  very  dear  that  no  remedies  are 
known,  but  that  care  in  procuring  good  eggs,  care  in  rearing  the  worms, 
good  leaves,  pure,  even-tempcratured  atmosphere,  and  cleanliness,  are 
checks  to  the  disease.  The  drawers  and  other  objects  with  which  the 
diseased  worms  may  have  been  in  contact  should  be  purified  by  fumi- 
gations of  sulphurous  acid  (SO2),  produced  by  mixing  bisulphite  of 
soda  with  any  strong  acid,  or,  better  still,  by  subjecting  them  to  a  car- 
bolic-acid spray  from  an  atomizer.  In  this  way  all  fungus  spores  will 
be  destroyed.  In  fact  it  will  be  well  to  wash  off  the  trays  or  shelves 
once  in  a  while  with  diluted  carbolic  acid,  as  a  sure  i)reventive.  It  is 
the  best  disinfectant  known  to  science.  The  cheapest  kinds  may  be 
used  with  the  same  efficacy  as  the  more  expensive. 

Another  disease,  known  as  pSbrine^  has  proved  extremely  fatal  in 
Southern  Europe,  and  for  twenty  years  has  almost  paralyzed  silk-cult- 
ure in  France.  It  is  a  disease  which,  in  its  nature  and  action,  except 
in  being  hereditary,  bears  a  striking  analogy  to  cholera  among  men. 
"  The  worms  affected  by  jtebrine  grow  unequally',  become  languid,  lose 
appetite,  and  often  manifest  discolored  spots  upon  the  skin.  They  die 
at  aU  ages,  but,  as  in  mnscardinej  tho  moii:ality  is  greatest  in  the  last 
age.  Tho  real  nature  of  this  malady  was  for  a  long  time  unknown.  In 
1849,  M.  Gu(irin-M6nevillo  first  noticed  floating  corpuscles  in  the  bodies 
of  the  diseased  worms.  These  corpuscles  were  supposed  by  him  to  be 
endowed  with  independent  life,  but  their  motion  was  afterwards  shown 
by  Filippi  to  depend  on  what  is  known  as  the  Brownian  motion,  and 
they  are  now  know^i  either  by  the  name  of  panhistophytony  first  given 
them  by  Lebret,  or  by  that  of  psorospertnice.  They  fill  the  silk  canals. 
invade  the  intestines,  and  spread  thi'oughout  the  ti.^sues  of  the  animal 
in  all  its  dill'ereut  states ;  and  though  it  was  for  a  long  time  a  mooted 
question  as  to  whether  tliey  were  the  true  (uiusc  or  the  mere  result  of 
the  disease,  the  pniise worthy  researches  of  Pasteur  have  demonstrated 
that  pcbrine  is  entirely  de])cndoni.  upon  the  presence  and  multiphcation 
of  these  coii>uscles.  lie  has  analyzed  the  disease  so  clearly  that  not 
only  do  we  see  its  nature,  but  are  able  to  point  out  the  remedy.    The 

*Guide  h  r^^yenr  de  vera  e  soie. 
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disease  is  both  contagions  and  infectious^  because  the  corpui^es  which 
have  been  passed  with  the  excrement  or  with  other  secretions  of  dis- 
eased womis  have  been  taken  into  the  alimentary  canal  of  healthy  ones 
in  devouring  the  soiled  leaves,  and  because  it  may  be  inoculated  by 
wounds  inliictcd  by  the  claws.  It  is  hereditary  on  the  mother's  side, 
because  the  moth  may  have  the  germ  of  the  disease  and  yet  oviposit. 
Indeed,  the  eggs  may  be  affected  and  yet  look  fair  and  good,  the  mi- 
croscopic p8oro!tpermi<€  net  being  visible,  so  that  the  only  true  test  of 
disease  or  health  is  an  examination  of  the  parent  moth  j  and  by  killing 
off  all  infected  moths  the  disease  can  l>e  controlled. 

"  Both  the  diseases  mentioned  arc,  therefore,  in  the  strict  sense  of  the 
word,  silk- worm  plagues ;  the  one  of  a  fungus  and  the  other  of  an  epi- 
Eootic  nature.  Each  may  become  epidemic  when  the  conditions  are  fa- 
vorable for  the  undue  multiplication  of  the  minute  organisms  which 
produce  them,  or  when  the  checks  to  the  increase  of  such  organisms  are 
removeil  by  carlcssness  or  ignorance."  Cleanliness  and  purification  are 
absolutely  necessary  in  treating  both  these  diseases,  smd  ia pebrine  care 
must  bo  taken  to  see  that  the  eggs  are  sound  by  a  microscopic  examina- 
tion of  the  moths.  This  may  be  done  alter  the  eggs  are  laid,  and  if  the 
oorpuscles  be  found  in  the  mother,  her  eggs  should  be  discarded. 

Silk-worms  are  subject  to  other  diseasiis,  but  none  of  them  have  ever 
acquired  the  iuii)ortance  of  those  described.  What  is  called  gattine  by 
older  authors  is  but  a  mild  phase  of  pebrine.  The  worms  are  apt  to  be 
purged  by  unwholesome  leaves;  too  great  heat  makes  them  siddy;  or 
they  may  become  yeUow,  limp,  and  die  of  a  malady  called  grasserie  or 
jaundice,  which  is  almost  «uro  to  appear  in  large  broods,  and  which  is  very 
common  in  those  reared  in  this  country.  When  the  worms  die  from 
belug  unable  to  molt  they  are  called  lusettesj  and  such  cases  are  most 
abundant  at  the  fourth  molt.  All  these  difi'erent  ailments,  and  others 
not  mentioned,  have  received  names,  some  local,  others  more  general; 
but  none  of  them  warrant  further  notice  here,  as  they  are  not  likely  to 
become  very  troublesome  if  proper  attention  and  care  be  given  to  the 
worms. 

VAniETIES  OR  RACES. 

As  before  stated,  domestication  has  had  the  effect  of  producing  nu- 
merous varieties  of  the  silk-worm,  every  diilerent  climate  into  which  it 
has  been  carried  having  produced  either  some  changes  in  the  quality  of 
the  silk,  or  the  shape  or  color  of  the  cocoons,  or  else  altered  the  habits 
of  the  worm. 
Some  vai  ioties  produce  but  one  brood  in  a  year,  no  matter  how  the  eggs 
\  manipidated ;  such  are  known  as  A^inuals,    Others,  known  as  Bivol- 
hatch  t\\ice  in  the  course  of  the  year ;  thb  first  time,  as  with  the  An- 
Uiuus,  in  April  or  May,  and  the  second,  eight  or  ten  days  after  the  eggs 
laid  by  the  iirst  brood.     The  eggs  of  the  second  brood  only  are 
I        for  the  next  year's  crop,  as  those  of  the  iirst  brood  always  either 
bawh  or  die  soon  after  being  laid.    The  Trevoltins  produce  three  annual 
rations.    There  are  also  Quadrivoltins,  and,  in  Bengal,  a  A'ariety 
»         i  as  Daccy,  which  is  said  to  produce  eight  generations  in  the  course 
Oi      year.    Some  varieties  molt  but  tlireo  times  instead  of  four,  espe- 
ly  in  warm  countries  and  with  Trevoltins.    Exjjeriments,  takmg  into 
ion  the  size  of  the  cocoon,  quality  of  silk,  time  occupied, 
uu<        quantity  of  leaves  required,  etc.,  have  proved  the  annuals 
mure  profitable  than  any  of  the  polyvoltius,  altliough  Bivoltins 
>  often  reared ;  and  Mr.  Alfred  Brewster,  of  San  Gabriel,  Cal.,  says 
he  found  a  green  Japanese  variety  of  these  last  more  hardy  than 
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the  Chinese  Annuals.  Varieties  are  also  known  by  the  color  of  the 
cocoons  they  produce,  as  greens,  or  whites,  or  yeUows,  and  also  by  the 
country  in  which  they  flourish.  The  whit^  silk  is  the  most  valuable 
in  commerce,  but  ihe  races  producing  yeUow,  cream-colored,  or  flesh- 
colored  cocoons  are  generally  considered  to  be  the  most  vigorous.  No 
classification  of  varieties  can  be  attempted,  as  individuals  of  the  same 
breed  exported  to  a  dozen  diii'erent  localities  would,  in  aU  probability, 
soon  present  a  dozen  varieties.  The  three  most  marked  and  noted 
Euroi)ean  varieties  are  the  Milanese  (Italian)  breed^  producing  fine 
small  yellow  cocoons;  the  Ardeche  (Xfrench)  producing  large  yellow 
cocoons,  and  the  Brousse  (Turkish)  producing  large  wlSte  cocoons  of 
the  best  quality  in  Europe.  Owing  to  the  fearful  prevalence  of  pibrine 
among  the  French  and  Italian  races  for  fifteen  or  twenty  years  back,  the 
Japanese  Annuals  have  come  into  favor.  The  eggs  are  bought  at  Yoko- 
hama in  September,  and  shipped  during  the  winter.  There  are  two 
principal  varieties  in  use,  the  one  producing  white  and  the  other  green- 
ish cocoons,  and  known  respectively  as  tiie  white  Japanese  and  the 
green  Japanese  Annuals.  These  cocoons  are  by  no  means  large,  but  the 
pods  are  solid  and  fiLrm,  and  yield  an  abundance  of  silk.  They  are 
about  of  a  size,  and  both  varieties  are  almost  always  constricted  in  the 
middle  (PL  11,  Fig.  4,  c  green,  d  white).  Another  valuable  race  is  the 
white  Chinese  Annual  (PI.  11,  Fig.  4,  e),  which  much  resembles  the  wMte 
Japanese,  but  is  not  as  generally  constricted.  Plate  11,  Fig.  4,  a  and  b 
represent,  respectively,  white  and  yellow  French  Annuals. 

WINTERING  AND  HATCHING  THE  EGGS. 

We  have  already  seen  the  importance  of  getting  healthy  eggs,  free 
from  hereditary  disease,  and  of  good  and  valuable  races.  There  is  little 
danger  of  premature  hatching  until  December,  but  from  that  time  on, 
the  eggs  should  be  kept  in  a  cool,  dry  room  in  tin  boxes  to  prevent  the 
ravages  of  rats  and  mice.  They  are  most  safely  stored  in  a  dry  cellar, 
where  the  temperature  rarely  sinks  below  the  freezing  point,  and  they 
should  be  occasionally  looked  at  to  make  sure  that  they  are  not  aflected 
by  mold.  If,  at  any  time,  mold  be  perceived  upon  them  it  should  be  at 
once  rubbed  or  brushed  olf,  and  the  atmosphere  made  drier.  If  the  tin 
boxes  be  perforated  on  two  sides  and  the  perforations  covered  with  fine 
wire  gauze,  the  chances  of  injury  will  be  reduced  to  a  minimum. 

The  eggs  may  also,  whether  on  cards  or  loose,*  be  tied  up  in  small 
bags  and  hung  to  the  ceiling  of  the  cold  room.  The  string  of  the  bag 
should  be  passed  through  a  bottle  neck  or  a  piece  of  tin  to  prevent  iiyury 
from  rats  and  mice.  The  temperature  should  never  be  allowed  to  rise 
above  40^  F.,  but  may  be  allowed  to  sink  below  freezing  point  without 
injury.  Indeed,  eggs  sent  from  one  country  to  another  are  usually 
packed  in  ice.  They  should  be  kept  at  a  low  temperature  until  the  Mul- 
berry leaves  are  well  started  in  the  spring,  and  great  care  must  betaken 
as  the  weather  grows  warmer  to  prevent  hatching  before  their  food  is 
roiidy  for  them,  since  both  the  Mulberry  and  Osage  orange  are  rather 
late  in  leafing  out.  One  great  object  should  be,  in  fact,  to  have  them 
all  kept  back,  as  the  tendency  in  our  climate  is  to  premature  hatching. 
Another  object  should  be  to  have  them  hatch  uniformly,  and  this  is  best 
attained  by  keeping  together  those  laid  at  one  and  the  same  time,  and 
by  wintering  them,  as  already  recommended,  in  cellars  that  are  cool 
enough  to  prevent  any  embryonic  development.    They  should  then,  as 

"*  For  explanation  see  what  foUows  under  egg-laying. 
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soon  as  tlie  leases  of  tlieii*  food-plant  lias  commenced  to  put  forth,  be 
placed  in  trays  and  brought  into  a  well-aired  room  where  the  tempera- 
ture averages  about  75^  F.  K  they  have  been  wintered  adhering  to  the 
cloth  on  w^hich  they  were  laid,  all  that  is  necessary  to  do  is  to  spread 
this  same  cloth  over  the  bottom  of  a  tray.  If,  on  the  contrary,  they  have 
been  wintered  in  the  loose  condition,  they  must  be  uniformly  sifted  or 
spread  over  sheets  of  cloth  or  paper.  The  temperatui'e  should  be  kept 
uniform,  and  a  small  stove  in  the  hatching-room  will  prove  very  val- 
uable in  i^roviding  this  uniformity.  The  heat  of  the  room  may  be  in 
creased  about  2°  each  day,  and  if  the  eggs  have  been  well  kept  ba<jk 
during  the  winter,  they  will  begin  to  hatch  under  such  treatment  on  the 
fifth  or  sixth  day.  By  no  means  must  the  eggs  be  exposed  to  the  sun's 
rays,  which  would  kill  them  in  a  very  short  tune.  As  the  time  of  hatch- 
ing approaches,  the  eggs  grow  lighter  ia  color,  and  then  tiie  atmos- 
phere must  be  kept  moist  artificially  by  sprinkling  the  floor,  or  other- 
wise, in  order  to  enable  the  worms  to  eat  through  the  egg-shell  more 
easily.  They  also  appear  fresher  and  more  vigorous  with  due  amount 
of  moisture. 

FEEDING  AND  EEABINa   THE  WORMS. 

The  room  in  which  the  rearing  is  to  be  done  should  be  so  arranged 
that  it  can  be  thoroughly  and  easily  ventilated,  and  warmed  if  desirable. 
A  northeast  exposure  is  the  best,  and  buildings  erected  for  tiie  express 
purpose  should,  of  course,  combine  these  requisites.  K  but  few  worms 
are  to  be  reared,  all  the  operations  can  be  performed  in  trays  upon  tables, 
but  in  large  establishments  the  room  is  arranged  with  deep  and  numer- 
ous shelves,  fi'om  4  to  8  feet  deep  and  2  feet  6  iaches  apart.  All  wood, 
however,  should  be  weU  seasoned,  as  green  wood  seems  to  be  injurious 
to  the  health  of  the  worms.  When  the  eggs  are  about  to  hatch,  mosquito- 
netting  or  perforated  paper  should  be  laid  over  them  lightly.  Upon  this 
can  be  evenly  spread  freshly-plucked  leaves  or  buds.  .  The  worms  will 
rise  through  the  meshes  of  the  net  or  the  holes  in  the  paper  and  cluster 
upon  the  leaves,  when  the  whole  net  can  easily  be  moved.  In  this  mov- 
ing, paper  has  the  advantage  over  the  netting,  in  that  it  is  stiffer  and 
does  not  lump  the  worms  together  in  the  middle.  They  may  now  be 
spread  upon  the  shelves  or  trays,  care  being  taken  to  give  them  plenty 
of  space,  as  they  grow  rapidly.  Each  day's  hatching  should  be  kept 
separate  in  order  that  the  worms  may  be  of  a  uniform  size,  and  go  through 
their  different  meltings  or  sicknesses  with  regularity  and  uniformity ; 
and  aU  eggs  not  hatched  after  the  fourth  day  from  the  appearance  of 
the  first  should  be  thrown  away,  as  they  will  be  found  to  contain  inferior, 
weakly,  or  sickly  worms.  It  is  calculated  that  one  ounce  of  eggs  of  a 
good  race  wUl  j)roduce  100  pounds  of  fresh  cocoons ;  while  for  every 
additional  ounce  the  percentage  is  reduced  if  the  worms  are  all  raised 
together,  until  for  20  ounces  the  average  does  not  exceed  25  pounds  of 
cocoons  per  ounce.  Such  is  the  gener^  experience  throughout  France, 
according  to  Gu^rin-M^neviUe,  and  it  shows  the  importance  of  keeping 
Uiem  in  small  broods,  or  of  rearing  on  a  moderate  scale. 

The  young  worms  may  bo  removed  from  place  to  place  by  means  of  a 
small  camePs-hjiir  brusli,  but  should  be  handled  as  Little  as  possible.  The 
best  mode  of  feeding  and  caring  for  them  is  by  continuing  the  use  ot 
the  feeding-net  first  mentioned.  As  the  worms  increase  in  size  the  net 
amst  have  larger  meshes,  and  if  it  should  be  used  every  time  fresh  food 
isfbmished,  it  will  save  a  large  amount  of  time  and  care.  It  entirely 
obviates  the  necessity  of  handling  the  worms,  and  enables  the  person 
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having  charge  of  them  to  keep  them  thoroughly  clean ;  for,  while  they 
pass  up  through  the  net  to  take  then*  fresh  food,  thek  excrement  drops 
through  it  and  is  always  taken  up  with  the  old  litter  beneath.  It  also 
acts  as  a  detective  of  disease;  for  such  worms  as  are  injuied,  feeble,  or 
sickly,  usually  fail  to  mount  through  the  meshes  and  should  be  carried 
off  and  destroyed  with  the  refuse  in  the  old  not  below.  This  i)lacing  on 
of  the  new  net  and  carrying  away  of  the  old  is  such  a  great  conven- 
ience and  time-saver  that  in  France,  for  many  yeais,  paper  stamped 
by  machinery  with  holes  of  diflerent  sizes,  suited  to  the  difibrent  stages 
of  the  worms,  has  been  used.  The  paper  has  the  advantage  of  cheap- 
ness and  stifiness,  but  a  discussion  as  to  the  best  material  is  unneces- 
sary here,  the  aim  being  to  enforce  the  principle  of  the  progixissive  rise 
of  the  worms.    Details  will  suggest  themselves  to  the  operator. 

Where  the  nets  are  not  used,  there  is  an  advantage  in  feeding  the 
worms  Tipon  leaf-covered  twigs  and  branches,  because  these  last  allow  a 
free  passage  of  air,  and  the  leaves  keep  fresh  a  longer  time  than  when 
plucked.  In  this  feeding  with  branches  consists  the  whole  secret  of  the 
Galifomia  system,  so  much  praised  and  advocated  by  M.  L.  Prevost. 
The  proper  stamped  paper  not  being  easily  obtained  in  this  country, 
mosquito-netting  will  be  found  a  very  fair  substitute  while  the  worms 
are  young,  and  when  they  are  larger  I  have  found  thin  slats  of  some 
non-resinous  and  weU-seasoned  wood,  tacked  in  parallel  lines  to  a  frume 
just  large  enough  to  set  in  the  trays,  very  serviceable  and  convenient — 
small  square  blocks  of  similar  wood  being  used  at  the  comers  of  the 
tray  to  support  the  fi^me  while  the  worms  are  passing  up  through  it. 
Coarse  twine-netting  stretched  over  a  similar  frame  will  answer  the 
same  purpose,  but  wire-netting  is  less  useful,  as  the  worms  dislike  the 
smooth  metal. 

Where  branches,  and  not  leaves,  are  fed,  the  Osage  orange  has  the 
advantage  of  Mulberry,  as  its  spines  prevent  too  close  settling  or  pack- 
ing, and  thus  insure  ventilation.  It  is  recommended  by  many  to  teed 
the  worms  while  in  their  first  age,  and  consequently  weak  and  tender, 
leaves  that  have  been  cut  up  or  hashed,  in  order  to  give  them  more 
edges  to  eat  upon  and  to  make  less  work  for  them.  This,  however,  is 
hardly  necessary  with  Annuals,  although  it  is  quite  generally  practiced 
in  France.  With  the  second  brood  of  Bivoltins  it  might  be  advisable, 
inasmuch  as  the  leaves  at  the  season  of  the  year  when  they  appear,  have 
attained  their  fuU  growth  and  are  a  little  tough  for  the  newly  liatched 
individuals.  In  the  spring,  however,  the  leaves  are  small  and  tender, 
and  nature  has  provided  the  young  worms  with  sufficiently  strong  jaws 
to  cut  them. 

Many  rules  have  been  laid  down  as  to  regularity  of  feeding,  and  much 
stress  has  been  put  upon  it  by  some  writers,  most  advising  four  meals  a 
day  at  regular  intervals,  while  a  given  number  of  meals  between  molts 
has  also  been  urged ;  but  such  definite  rules  are  of  but  little  avail,  as  so 
much  depends  uiion  circumstances  and  conditions.  The  food  should,  in 
fact,  be  renewed  whenever  the  leaves  have  been  devoured,  or  whenever 
they  have  become  in  the  least  dry,  which,  of  course,  talces  place  much 
quicker  when  young  and  tender  than  when  matare.  This  also  is  an 
objection  to  the  use  of  the  hashed  leaves,  as,  of  course,  they  would  dry 
very  quickly.  The  worms  eat  most  freely  early  in  the  moruing  and  late 
at  night,  and  it  would  be  well  to  renew  the  leaves  abundantly  between 
5  and  6  a.  m.  and  between  10  and  11  p.  m.  One  or  tvro  additional  meals 
should  bo  given  during  the  day,  according  as  tlie  worms  may  seem  to 
need  them.  Great  care  should  be  taken  to  i)ick  the  leaves  for  the  early 
morning  meal  the  evening  before,  as  when  picked  and  fed  with  the  dew 
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upon  them  they  are  more  apt  to  induce  disease.  Indeed,  the  rule  should 
be  hiid  down,  never  feed  wet  or  damp  leaves  to  your  worms.  In  case 
they  are  picked  during  a  rain,  they  should  be  thoroughly  dried  before 
being  fe<l;  and  on  the  approach  of  a  storm  it  is  always  weU  to  lay  in  a 
stock,  whicli  should  be  kept  Ixom  heating  by  occasional  stirring.  Caie 
should  also  be  taken  to  spread  the  leaves  evenly,  so  that  aU  may  feed 
alike.  Diu-ing  this  first  and  most  delicate  age  the  worm  requires  much 
care  and  watching. 

As  the  fifth  or  siji:th  day  approaches,  signs  of  the  first  molt  begin  to 
be  noticed.  Tlie  wonn  begins  to  lose  appetite  and  grow  more  shiny,  and 
soon  the  dark  spot  ah^eady  described  ai>pears  above  the  head.  Feeding 
should  now  cease,  and  the  shelves  or  trays  should  be  made  as  clean  as 
possible.  Some  will  undoubtedly  undergo  the  shedding  of  the  skin  much 
more  easily  and  quickly  than  otlier.3,  but  no  feed  should  be  given  to  these 
forward  individuals  until  nearly  all  have  completed  the  molt.  This 
Berves  to  keep  the  batch  together,  and  the  first  ones  will  wait  one  or 
even  two  days  without  injury  liom  want  of  food.  It  is,  however,  un- 
necessary  to  wait  lor  all,  as  there  will  always  be  some  few  which  remain 
sick  after  the  great  majority  have  cast  their  skins.  These  should  either 
be  set  aside  and  kept  separate,  or  destroyed,  as  they  are  usually  the 
most  feeble  and  most  inclined  to  disease ;  otherwise,  the  batch  will  grow 
more  and  more  irregular  in  their  moltings  and  the  diseased  worms  wiU 
oontaminate  the  healthy  ones.  It  is  reaUy  doubtful  whether  the  silk 
raised  fix)m  these  wealc  individuals  will  pay  for  the  trouble  of  rearing 
tliem  separately,  and  it  will  bo  better  i)erhaps  to  destroy  th^n.  The 
imi)ortajice  of  keepitig  each  batch  together,  and  of  causing  the  worms  to 
molt  simultaneously,  cannot  be  too  much  insisted  upon  as  a  means  of 
saving  time. 

As  soon  as  the  great  majority  have  molted  they  should  be  copiously 
fed,  and,  as  they  grow  very  rapidly  after  each  molt,  and  as  they  must 
always  be  allowed  plenty  of  room,  it  wiU  probably  become  necessary  to 
divide  the  batch,  and  this  is  readily  done  at  any  meal  by  removing  the 
net  when  about  half  of  the  worms  have  risen  and  replacing  it  by  an 
Ebdditional  one.  The  space  allotted  to  each  batch  should,  of  course,  be 
increased  proportionately  with  the  growth  of  the  worms.  The  same 
precarUtions  should  be  observed  in  the  three  succeeding  molts  as  in  this 
&ist  one. 

As  regards  the  temperature  of  the  rearing-room,  great  care  should  be 
taken  to  avoid  all  sudden  changes  from  warm  to  cold,  or  vice  versa.  A 
mean  temperature  of  75°  or  80^  F.  will  usually  bring  the  worms  to  the 
spimung-point  in  the  course  of  35  days  after  hatching,  but  the  rapidity 
of  development  depends  upon  a  variety  of  other  causes,  such  as  quality 
of  leaf,  race  of  worm,  &c.  If  it  can  be  prevented,  the  temperature  should 
not  be  permitted  to  lise  very  much  above  80^,  and  it  is  for  this  reason 
Qiat  a  room  v.ith  a  northern  or  northeastern  exposure  was  recommended 
as  preferable  to  any  other.  The  air  should  be  kept  pure  all  of  the  time, 
and  arrangements  should  be  made  to  secure  a  good  circulation.  Great 
care  should  be  taken  to  guard  against  the  incursions  of  ants  and  other 
predaceous  insects,  which  would  make  sad  havoc  among  the  worms  were 
they  allowed  an  oiitiance ;  and  all  through  the  existence  of  the  insect, 
Graon  the  egg  to  the  moth,  rats  and  mice  are  on  the  watch  for  a  chance 
to  get  at  them,  and  are  to  be  feared  almost  as  much  as  any  other  enemy 
the  silk- worm  has. 

The  second  and  third  casting  of  the  skin  take  place  with  but  little 
DUMre  difficulty  than  the  first,  but  the  fourth  is  more  laborious,  and  the 
woma  not  oidy  take  more  time  in  undergoing  it,  but  more  often  perisb 
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in  the  act.  At  this  molt  it  is  perhaps  better  to  give  the  more  forward 
individuals  a  light  feed  as  soon  as  they  have  completed  the  change,  in- 
asmuch as  it  is  the  last  molt  and  but  little  is  to  be  gained  by  the  retar- 
dation, whereas  it  is  important  to  feed  them  all  that  they  will  eat,  since 
much  of  the  nutriment  given  during  the  last  age  goes  for  the  elaboration 
of  the  silk.  At  each  successive  molt  the  color  of  the  worm  has  been 
gradually  whitening,  until  it  is  now  of  a  decided  cream  color.  Some 
breeds,  however,  remain  dark,  and  occasionally  there  is  an  individual 
with  zebra-like  markings.  During  these  last  few  days  the  worms  require 
the  greatest  care  and  attention.  All  excrement  and  litter  must  be  often 
removed,  and  the  sickly  and  diseased  ones  watched  for  and  removed 
from  the  rest.  The  quantity  of  leaves  which  they  devour  in  this  fifth 
age  is  something  enormous^  and  the  feeding  will  keep  the  attendant 
busfly  employed. 

Summed  up,  the  requisites  to  successful  silk-worm  raising  are:  1st. 
Unifonnity  of  age  in  tiie  individuals  of  the  same  tray,  so  as  to  iasure 
their  molting  simultaneously.  2d.  No  intermission  in  the  supply  of 
firesh  food,  except  during  the  molting  periods.  3d.  Plenty  of  room  so  that 
the  worms  may  not  too  closely  crowd  each  other.  4th.  Fresh  air  and  as 
muform  temperature  as  p<^ible.  5th.  Gleanliness.  The  last  three  are 
particularly  necessary  during  the  fourth  and  fifth  ages.  WMLe  smalL 
the  frass,  dung,  and  detritus  dry  rapidly,  and  may  (though  they  shoula 
not)  be  left  for  several  days  in  a  tray  with  impunity,  but  he  who  allows 
his  trays  to  go  uncleaned  feu*  more  than  a  day  during  the  ages  mentioned 
will  suffer  in  the  disease  and  mortality  of  his  worms  just  as  they  are 
reaching  the  spinning-point. 

PREPARATION  FOR  SPINNING. 

With  eight  or  ten  days  of  busy  feeding,  after  the  last  molt,  the  worms, 
as  we  have  learned  before,  will  begin  to  lose  appetite,  shrink  in  size, 
become  restless,  and  throw  out  silk,  and  the  arches  for  the  spioning  of 
the  cocoons  must  now  be  prepared.  These  can  be  made  of  twigs  of 
different  trees,  two  or  three  feet  long,  set  up  upon  the  shelves  over  the 
worms,  and  made  to  interlock  in  the  form  of  an  arch  above  them. 
Interlace  these  twigs  with  broom-corn,  hemlock,  or  otJier  well-dried 
brush.  The  feet  of  each  arch  should  be  only  about  a  foot  apart.  The 
temperature  of  the  room  should  now  be  kept  above  80^,  as  t^e  silk  does 
not  flow  so  freely  in  a  cool  atmosphere.  The  worms  wiU  immediately 
mount  into  the  branches  and  commence  to  spin  their  cocoons.  GQiey 
will  not  all,  however,  mount  at  the  same  time,  and  those  which  are  more 
tardy  should  be  fed  often,  but  in  small  quantities  at  a  time,  in  order  to 
economize  the  leaves,  as  almost  every  moment  some  few  wiQ  quit  and 
mount.  There  will  always  be  a  few  which  altogether  fail  to  mount,  and 
prefer  to  spin  in  their  trays.  It  is  best,  therelbre,  after  the  bulk  have 
mounted,  to  remove  the  trays  and  lay  brush  carefully  over  them.  The 
fact  that  the  worms  already  mounted  make  a  final  discharge  of  soft  and 
semi-fluid  excrement  before  beginning  to  spin  makes  this  separation 
necessary,  as  otherwise  the  cocoons  of  the  lower  ones  would  be  badly 
soiled.  As  the  worms  begin  to  spin  they  should  be  carefully  watched, 
to  guard  against  two  or  three  of  tiiem  making  what  is  called  a  double 
or  treble  cocoon,  which  would  be  unfit  for  reeling  purposes.  When- 
ever one  worm  is  about  to  spin  up  too  near  another,  it  should  be  care- 
fully removed  to  another  part  of  the  arch.  In  two  or  thico  days  the 
spinning  will  have  been  completed,  and  in  six  or  seven  the  chrysalis  wiU 
be  formed. 
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GATHERING  THE   OOGOONS. 

Eight  days  from  tlio  time  the  spiiming  commenced  it  vnU  be  time  to 
gather  the  cocoons.  The  arches  should  be  carefolly  taken  apart,  and 
the  spotted  or  stained  cocoons  first  removed  and  laid  aside.  Gare  should 
be  taken  not  to  stain  the  clean  ones  wiUi  the  black  fluids  of  such  worms 
as  may  have  died  and  become  putrid,  for  there  are  always  a  fewof  tiiese 
in  every  cocoonery.  The  outer  cocoons  of  loose  or  floss  silk  are  then 
torn  £rom  the  inner  cocoons  or  pods,  and  the  latter  separated  according 
to  color,  weight  and  firmness  of  texture ;  those  which  best  re^st  pressure 
indicating  that  the  worm  has  best  accomplished  its  work.  Too  mudi  care 
cannot  be  taken  to  remove  the  soft  or  imp^ect  cocoons,  as  if  mixed  with 
the  firm  6nes,  they  would  be  crushed  and  soil  the  others  with  their  con- 
tents. The  very  best  of  the  firm  cocoons  are  now  to  be  chosen  as  seed  for 
the  next  year,  unless  the  raiser  prefers  buying  his  eggs  to  the  trouble  of 
caring  for  the  moths  and  keeping  the  eggs  trough  the  winter.  Eggs 
bought  from  large  establishments  are,  however,  apt  to  be  untmstwor&y, 
and  it  is  well  for  all  silk-raisers  to  provide  their  own  seed.  These  co- 
coons should  be  chosen  for  their  firmness,  and  the  fineness  and  color  of 
the  siU^  rather  than  for  their  size.  Mr.  Orozier  says :  ^^If  wMt^  take 
them  or  the  purest  white,  neither  soft  nor  satin-like;  if  yellow,  give  the 
preference  to  the  straw-colored,  which  are  the  most  sought  after;  and, 
iBStj  if  they  are  the  green  of  Japan,  the  greener  they  are,  of  a  dark, 
sharp  color,  veiy  glossy,  the  better  is  the  quality  of  tiie  thread.  Dis- 
card the  pale  shades  in  the  last  breed.''  If  there  are  any  double  or 
treble  cocoons  in  the  batch,  of  the  right  color,  quality,  and  consistency, 
they  should  be  used  before  the  others,asthey  are  justas  good  for  breed- 
ing purposes,  though  unfit  for  reeling.  In  estimating  the  quantity  that 
wiU  be  required,  the  following  figures  will  be  of  use:  The  general  esti- 
mate is  always  made  of  dO.OM  eggs  to  the  ounce,  and  bIbo  that  each 
fiamale  lays  from  300  to  400  eggs.  Taking  the  higher  estunate,  it  will 
require  only  100  females  to  lay  an  ounce  of  eggs;  taking  the  lower,  it 
wlQ  require  133.  It  will,  therefore,  not  be  safe  to  take  &wer  than  200 
cocoons,  half  males  and  half  females,  if  an  ounce  of  seed  is  desb^ed^and 
fiK>m  that  to  225  would  be  safer.  While  it  may  not  always  be  posisible 
to  determine  the  sex  of  the  cocoons  by  their  shape,  we  may  approxi- 
mately separate  them  by  weighing:.  The  whole  quantity  set  aside  for 
breeding  purposes  is  first  weighed  in  order  to  get  the  average,  and  then 
eaadh  one  is  weighed  separately,  and  all  above  tiie  average  may  be  pretty 
aocorately  considered  females  and  all  below  it  males.  These  breeding 
ooooons  shcmld  now  be  either  pasted  upon  card-board  on  their  sides,  or 
strong  upon  a  string,  great  care  being  taken  to  ran  the  needle  through 
the  silk  only  and  not  deep  enough  to  iiQure  the  chrysalis,  the  oljjeot 
being  in  both  cases  to  secure  the  cocoon  so  that  the  moth  can  the  more 
xeaduy  make  its  escape.  They  can  be  laid  aside  in  a  rat-proof  place  to 
await  the  appearance  of  the  moths,  and  in  the  mean  time  the  other  co- 
coons should  be  taken  care  of. 

OHOKING  THE  CHBTSAIJS. 

Ih  most  silk-producing  countries  the  parties  who  raise  the  cocoons  sell 
tbeai  to  the  reeling  establishments  before  suffocation  is  necessary,  as 
lliese  establishments  have  better  facilities  for  this  work  than  are  to  be 
ftpmd  tn  private  families.  If,  however,  the  reelmg  is  done  1^  the  raiser, 
qr  some  time  must  elapse  before  the  cocoons  can  be  sent  to  a  reeling 
csMdishment,  some  means  must  be  used  to  kill  the  contained  ohiyBalis 
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before  the  cocoon  is  injured  for  reeling  purposes  by  the  egress  of  the 
moth.  This  can  bo  done  by  stifling  them  with  steam  or  choking  them 
by  dry  heat.  Steaming  is  the  surest,  quickest,  and  best  method,  if  the 
facilities  are  at  hand:  it  can  be  done  at  any  steam  mill.  The  cocoons 
are  laid  upon  shelves  in  a  tightly  sealed  box  and  the  steam  is  turned 
in.  Twenty  minutes  will  suliice  to  do  the  required  work,  and  the  co- 
coons are  then  dried  in  the  sun.  The  dry-heat  method  occupies  a  much 
longer  time.  The  cocoons  are  placed  in  shallow  baskets  and  slipped 
on  iron  drawers  into  an  oven  which  is  kept  heated  to  a  temi)erature 
of  about  200O  Fah.  This  should  not  bo  increased  for  fear  of  burning 
the  silk.  This  operation  lasts  from  two  to  twenty-four  hours.  A  cer- 
tain humming  noise  continues  so  long  as  there  is  any  life,  and  it«  cessa- 
tion is  an  indication  that  the  chrysalides  are  all  dead.  TVTiere  the  chok- 
ing is  well  done  there  is  little  loss,  only  about  one  per  cent,  of  the 
cocoons  bursting  at  the  ends.  Alter  choking  in  this  manner,  the 
cocoons  should  be  strewn  upon  long  wooden  shelves,  in  the  shade,  with 
plenty  of  air,  and,  for  the  first  few  days,  frequently  stirred.  After  re- 
maining on  these  shelves  for  about  two  montlis,  with  occasional  stir- 
rings, the  chrysalides  become  quite  diy  and  the  cocoons  will  pi-eserve 
iHdefiLnitely.  They  are,  however,  still  subject  to  the  attacks  of  rats  and 
mice^  and  the  little  beetles  known  as  "museum  pests,''  belonging  to  the 
genera  Dermestes  and  Anthremis,  are  attracted  by  the  dead  chrysalis 
within  and  wiU  peneti\ate  the  cocoon,  injuring  it  for  reeling  purposes. 
In  the  warm  Southern  States  the  dry-heat  choking  can  be  accomplished 
by  simple  esi)osure  to  the  sun.  This  was  done  by  M.  L.  Prevost  in 
Sontiiem  Oalifomia,  and  is  practised  habitually  by  Mr.  Crozier  in  Silk- 
ville,  Elans.,  who  says :  "  Here  the  cocoons  need  only  to  be  ftdly  exposed 
to  the  rays  of  the  sun,  from  nine  o'clock  in  the  morning  until  four  o'clock 
in  the  afternoon.  Two  or  tliree  days  of  such  exposure  are  sufficient. 
But,  as  sometimes  strong  wind  can  annihilate  the  eflect  of  the  sun's 
warmth,  it  is  good  to  have  for  that  purpose  long  boxes,  4  feet  wide,  sides 
6  inches  high,  to  be  covered  with  glass  frames.  This  will  increase  the 
heat,  and  by  absorbing  the  air  of  the  box,  stifle  your  chrysalis  most 
surety.''  Ed.  Miiller.  another  California  grower  (Nevada  County),  al- 
wtays  nrnkes  use  of  tnis  method  of  stifling  by  the  sun's  rays,  but  says 
that  a  crack  the  glass  cover  of  the  box  should  be  left  open  to  allow  the 
evaporation  of  the  moisture,  which  otherwise  would  collect  in  large 
drops  upon  the  glass,  and,  fulling  back  upon  the  cocoons,  would  keep 
tliem  moist  for  a  longer  time.  Do  not,  however,  allow  the  ants  to  creep 
in  at  ttie  crack,  as  they,  too,  will  penetrate  the  cocoon  to  feed  upon  the 
chrysalis. 

La  the  colder  climates  it  has  been  suggested  that  the  chrysalis  could 
be  well  choked,  with  no  injury  to  the  cocoons,  by  placing  them  in  a 
vacuum  box  and  exhausting  the  air.  Chlorofonn  has  been  used  to  a 
certain  extent,  and  experiments  are  now  being  made  in  France  with 
sulph-hydrio  acid  gas,  a  tapor  which  is  evolved  frojn  the  mixture  of 
dUute  sulphuric  acid  and  sulpjiido  of  iron;  also,  with  bisulphide  of 
carbon. 

EGG  LAYING — REP^.ODUCTIO^^ 

In  from  twelve  to  twenty  days  from  the  time  when  the  worm  com- 
menced to  spin^  the  moths  will  begin  to  issue  from  the  cocoons  laid 
aside  for  breedmg  purposes.  They  issue  most  abundantly  during  tiie 
early  morning  hours,  llx)m  four  to  eight  o'clock,  and  as  they  appear 
they  should  be  taken  by  the  wings  and  the  sexes  kept  apart  for  a 
short  tune.    The  males  may  be  readily  distinguished  from  the  feoiales 
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by  their  broader  antennse  and  smaller  bodies,  as  also  by  the  inces- 
eant  lliitteriii<if  of  their  wings.  The  females  remaiQ  coiiiparalively  quiet, 
their  abdomens  being  heavy  and  distended  \vith  eggs.  A  few  hours 
after  issuing,  the  sexes,  in  equal  numbers,  may  beplaeed  together, 
great  care  having  been  taken  to  destroy  any  that  are  at  all  deformed,  in 
order  to  keep  the  breed  as  line  as  possible.  *  They  should  be  placed  upon 
paper  or  card-board,  and  the  room  should  be  kept  as  dark  as  possible  in 
order  that  the  males  shall  not  uncouple  themselves.  For  the  complete 
impregnation  of  the  eggs,  the  sexes  should  be  kept  together  six  hours, 
neither  more  nor  less,  and  occasionally  visited  in  order"  to  replace  those 
males  which  may  have  become  separated.  Should  there,  on  this  day, 
more  males  than  females  issue,  the  su])erliuous  males  may  be  put  ina 
closed  box  and  kept  till  the  next  day,  Avhen  the  state  of  things  may  be 
reversed.  Should  there,  on  the  other  hand,  be  a  superlluity  of  females, 
a  sufficient  number  of  the  strongest  and  most  vigorous  males  should  be 
uncoupled  at  4  hours  and  placed  with  the  unpaired  females  for  0  hours 
more.  As  the  pairs  are  uncoupled  at  the  end  of  6  houi-s,  care  should  be 
taken  to  injure  neither  sex.  The  female  should  be  held  by  the  wings 
with  one  hand  and  the  abdomen  of  the  male  gently  pressed  with  the 
other.  The  males  may  then  be  laid  aside  in  a  lx>x,  as  there  may  be  use 
tor  them  before  all  the  moths  have  appeared.  After  all  the  females  are 
impregnated,  however,  their  mates  may  be  thrown  away.  The  females,  as 
Boon  as  separated,  should  be  placed  for  a  few  minutes  upon  sliects  of  blot- 
ting-paper, where  they  will  fiee  themselves  of  a  quantity  of  greenish-yel- 
low fluid.  From  the  blotting-paper  they  should  be  transferred  to  trays 
Imed  with  cloth  upon  which  the  eggs  are  to  be  laid.  This  cloth  should 
be  of  the  smoothest  sort  of  woollen  stuff  rather  than  of  linen  or  paper,  if 
it  is  desired  to  remove  the  egg^H  at  a  future  time,  as  they  will  stick  so 
fast  to  the  latter  that  it  will  be  difficult  to  remove  without  brjising  them. 
Upon  these  trays  they  may  be  placed  in  rows,  and  will  imme^at^y  com- 
mence deywsiting.  It  is  advisable  to  tip  np  the  trays  at  one  end  so  that 
they  incline  a  little,  as  the  moths  are  then  more  apt  to  lay  their  eggs 
uniformly.  They  should  also  be  kept  in  the  dark,  in  accordance  with 
the  nocturnal  habit  of  the  moth.  The  temperature  of  the  room  should 
be  kept  at  about  75^,  and  plenty  of  air  given  during  oviposition«  All  of 
ttie  thoroughly  impregnated  eggs  will  be  laid  in  about  24  hours,  and  the 
moth  should  be  removed  after  that  length  of  time.  She  may  continue 
depositing  a  short  time  longer,  but  the  eggs  should  be  kept  by  them- 
selves and  not  mixed  with  the  others.  It  will  be  well,  also,  if  the  best 
and  purest  breed  be  desired,  to  keep  the  eggs  of  tJiose  moths  which  were 
eonpled  with  males  that  had  been  used  before  separated  tram  the  eggs 
laid  by  those  which  were  coupled  with  virgin  males.  "  The  eggs  are 
best  preseived  on  the  cloth  where  originally  deposited,  as  they  sxe  pro- 
tected by  a  natural  coating  of  varnish,  and,  being  fastened,  the  worms, 
when  hatching,  eat  their  way  out  better.  For  commercial  pmrposes,  how- 
ever, they  are  usually  detached  during  the  winter  by  immersing  the  cloth 
containhig  them  in  cool  soft  water  for  a  few  moments ;  the  moisture  be- 
ing then  drained  oif  by  means  of  blotting-paper  and  the  eggs  gently 
removed  ^viih  a  paper-knife.  They  are  then  washed  in  soft  water,  thor- 
oughly diied,  and  put  away  for  keeping.  All  eggs  which  swim  on  the 
surface  are  considered  bad  and  discarded.  The  Japanese  producers  sell 
tiieir  eggs  on  cards  or  cartoons  made  of  coarse  silk.  The  cards  are  placed 
in  wooden  irames,  thQ  rims  of  which  are  varnished,  so  that  the  moths — 
didiking  the  varnish — are  made  to  confine  their  eggs  upon  the  cards, 
vbich  are  consequently  covered  in  a  very  regular  and  uniform  manner.'' 
Hm  egg  retains  the  chaxacteiistic  color  of  tJie  ummptregnated  ones— 
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light  yellow — for  12  or  15  days,  when  it  gradually  acquires  the  gray, 
lavender,  or  greenish  tint  of  impregnation.  The  moths  live  but  a  few 
days  after  having  peipetuated  their  kind. 

BEELINa. 

"  K  the  mere  rearing  of  the  worm  and  the  production  of  the  cocoons 
is  simple,  the  reeling  of  the  silk  is  by  no  means  so,  as  the  greatest  skill 
is  required  to  accomplish  the  work  properly,  and  the  value  of  a  hank  of 
silk  depends  as  much  on  the  skill  of  the  reeler  as  upon  the  quality  of  the 
original  thread.  In  the  best  cocoons  the  silk  will  measure  upwards  of  a 
thousand  feet  in  length,  and,  though  it  appears  single,  it  is  in  resdity 
composed  of  two  threads,  which  are  glued  together  and  covered  as  they 
issue  from  the  spinneret  of  the  moth  with  a  glossy  varnish,  which  en- 
ables the  worm  to  fasten  the  silk  where  it  wills,  and  which  is  soluble  in 
warm  water.'' 

In  countries  where  there  are  steam-reeling  establishments,  it  is  gen- 
erally more  profitable  for  the  small  raiser  to  sell  his  cocoons,  and  not  go 
to  the  trouble  and  expense  of  reeling  by  hand ;  but,  unfortunately,  tiiere 
is  no  market  for  choked  cocoons  in  this  country,  and  the  raiser  wiD  be 
under  the  necessity  of  reeling  his  own  silk  ii  he  wishes  to  make  the 
most  of  them.  It  will  be  desirable,  then,  in  this  paper,  to  state  the 
facts  and  principles  which  should  govern  the  unwinding  and  reeling,  for 
the  benefit  of  those  who  may  wish  to  use  single  basins  and  reels  worked 
by  hand.  In  the  great  reeling  districts  of  France,  everything  is  brought 
to  such  perfection  in  the  filatures j  or  reeling  estabhshments,  by  the  aid 
of  steam,  that  the  hand-reels  have  there  almost  gone  out  of  use.  But 
most  of  the  silk  is  unwound  by  hand-power  in  Ohina,  and  excellent  silk 
may  be  made  by  dexterous  management  with  a  good  hand-reel. 

^^  Baw  silk  is  classified  into  organzine,  tram,  and  floss.  Organzine  is 
considerably  twisted  and  is  the  choicest.  Tram  is  made  from  inferior 
cocoons  and  is  but  slightly  twisted.  Floss  is  made  of  the  loose  silk, 
carded  and  spun  like  cotton  or  wool. 

"  The  thread  of  silk  as  it  unwinds  from  the  cocoon  is  valueless  for 
manufacturing  purposes,  several  of  them  combined  going  to  make  the 
staple  of  commerce.  The  persons  employed  in  unwinding  silk  are  mostly 
women,  one  standing  or  sitting  before  each  basin,  of  wliich  she  has  en- 
tire charge.  The  basin  is  made  of  copper,  and,  in  the  large  establish- 
ments, the  water  in  each  basin  is  heated  by  steam,  at  the  control  of  the 
operator.  The  cocoons  are  plunged  into  the  water,  when  it  is  near  the 
boiling  point,  and  moved  about  so  that  the  gum  which  fastens  the  threads 
becomes  uniformly  and  thoroughly  softened.  They  are  then  beaten  with 
a  small  birchen  broom,  having  the  tips  split,  so  that  the  loose  threads 
readily  fasten  to  them.  After  beating  a  short  time,  the  operator  gets 
all  the  cocoons  fastened,  and,  taking  the  bundle  of  tiu'eads,  shakes  tJie 
cocoons  till  each  hangs  but  by  a  single  one.  She  now  takes  up  five  ormore 
threads  {brins)j  according  to  the  quaUty  of  silk  wanted,  unites  them,  and 
introduces  the  combined  staple  or  strand  (fil)  into  a  little  glass  eye  on 
one  side  of  the  basin.  She  then  forms  a  second  similar  strand  and 
introduces  it  into  a  second  eye  on  the  other  side.  The  strands  are  then 
brought  together,  twisted  several  times,  separated  above  the  twist,  and 
introduced  into  two  other  glass  eyes  or  ringlets  through  which  they 
are  led,  one  to  each  end  of  the  reel  or  tambour^  wliich  is  kept  revolving 
in  a  steady,  rapid  manner,  and  to  which  is  aLso  given  a  certain  back-and- 
Ibrth  side  motion.  The  great  object  in  reeling  is  to  get  the  threads  uni- 
form, rounded,  well  joined,  properly  freed  from  moisture,  and  so  crossed 
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on  the  reel  that  tlioy  will  not  stick  or  glaze,  as  it  is  termed.  These  ob- 
jects are  alU^incd  by  the  twisting  and  the  to-and-fi?o  lateral  movement 
of  the  reel,  as  also  by  properly  regulating  the  distance  between  reel  and 
basin.  The  uniformity  of  the  thread  depends  on  the  skill  of  the  operator, 
who  must  supply  a^ew  thread  as  soon  as  one  begins  to  give  out.  This 
is  called  nourishing  the  silk,  and  is  done  by  dexterously  casting,  with 
the  thumb,  the  new  thread  upon  the  combined  strand,  to  which  it  inune- 
diately  adheres.  In  this  she  must  use  much  judgment,  for  the  silk  of  a 
cocoon  gradually  gets  lighter  and  finer  as  it  approaches  the  end,  and  the 
uniformity  of  strand  does  not  entirely  depend  on  the  uniformity  in  num- 
ber of  the  individual  threads  forming  it.  Whenever  the  silk  rises  in 
locks  the  temperature  of  the  water  is  known  to  be  too  hot,  and  when  it 
unwinds  with  difficulty  the  temperature  is,  on  the  contrary,  too  low. 
The  operator  is  supplied  with  a  skimmer  witn  which  to  remove  all  chrys- 
alides and  refuse  silk ;  also,  with  a  basin  of  cold  water  in  which  to  cool 
her  fingers,  which  are  being  constantly  dipped  in  the  hot  basin.  This 
constitutes  the  whole  operation  of  unwinding,  but  before  the  skeins,  as 
they  come  fiom  the  reel,  ai*e  ready  for  the  manufacturer  thej  must  un- 
dergo still  fiu-ther  manipulation.  The  staple  is  tii^st  passed  through  a 
cleanser,  consisting  of  a  clasp  lined  with  cloth,  which  catches  any  loose 
silk  or  other  matter  that  may  be  adhering  to  it.  It  is  then  further  cleansed 
and  purged  by  being  passed  through  four  similar  cleansers  {purgeurs). 
then  twisted  about  500  times  to  the  yanl,  then  doubled  and  again  twistea 
about  400  times  to  the  yaid.  It  is  finally  run  on  to  reels  about  1 J  feet 
in  diameter,  and  taken  oif  and  twisted  in  a  i)eculiar  knot  or  hank. 
Through  all  these  operations  the  oscillating  to-and-fro  lateral  motion  is 
kept  up,  so  as  to  produce  the  diagonal  crossing  of  the  strands^  and  it 
will  be  readily  understood  that  each  staple  is,  in  the  end,  composed  of 
ten  or  more  of  the  simple  threads  first  spun  by  the  worm. 

"  The  loose  or  fiock  silk,  together  with  all  which,  from  one  cause  or 
another,  cannot  be  reeled,  is  soaked  in  water  for  three  days,  boiled  for 
one-hall  hour  in  clear  lye,  washed  in  rain-water,  and  when  diy,  carded, 
and  spun,  it  makes  an  inferior  floss  silk.'' 

In  order  to  better  illustrate  these  principles,  we  have  introduced  figures 
of  three  reels.  PI.  I,  Fig.  4,  is  the  old  Piedmontese  reel,  which  for  many 
years  held  its  supremacy,  and  which  has  been  the  foundation  of  nmner- 
ous  improved  reels.  It  is  formed  of  four  bars  or  arms,  and  is  usually 
about  a  yard  in  circumference.  One  of  these  bars  is  provided  wltii 
hinges  so  that  it  may  fold  inwards  towards  the  center  when  it  becomes 
necessary  to  slacken  the  silk  in  order  to  carefiiEy  remove  it  from  the 
reeL  The  lateral  movements  so  necessary  in  order  that  the  consecutive 
circles  shall  not  stick  together  is  gained  in  rather  a  clumsy  manner  by 
means  of  cogs.  The  strands,  after  being  twisted  several  times  at  c,  in 
<H!der  to  round  and  smooth  the  threads  by  friction,  are  passed  over  the 
guides  h  bj  which  are  inserted  in  the  traversing  bar  a-.  To  this  bar  the 
mteral  movement  is  imparted  by  a  pin  connected  with  the  outer  circum- 
ference of  the  cog-wheel  d.  This  is  connected  at  e  with  tiie  cog  revolv- 
ing with  the  shaft  of  the  reel.  /  represents  a  chai^coal-fumace  under 
the  copper  basin  g.  The  cross-bar  h,  to  which  are  attached  the  glass 
eyes  through  which  the  threads  from  the  cocoons  first  pass,  is  usually 
widened  into  a  shelf,  upon  which  to  place  the  broom  and  the  cold  water 
for  "ttie  reeler's  fingers. 

PL  I,  Fig.  5,  and  PL  II,  Fig.  1,  represent,  resi>ectively,  a  plane  view. 
Been  from  above,  and  a  longitudinal  vertical  section  of  an  old  Fi'ench 
xeel|  diflfei'ing  somewhat  from  the  Piedmontese,  and  the  principles  of 
l^hieh  are  emjjloyed  in  all  the  improved  reeling  establishments  of  to-day. 
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a.  The  oblong  water-basin  heated  by  a  chareoal-fumacc  or  by  stciim, 
and  frequently  divided  by  partitions. 

b  1).  Hooked  ^nres  or  eyelets  to  guide  several  threads  and  keep  them 
apart.  , 

0  c.  Points  where  the  threads  are  twisted  upon  each  other  to  clean 
their  surfaces  and  comi)actly  round  them. 

d.  Cylinder  on  shaft,  with  a  spiral  groove  in  its  siuface,  in  which  fits 
a  pin  from  the  traversing-bar,  thus  giving  the  lateral  movement  to  the 
thread  which  goes  through  a  guider  on  the  front  end  of  tbe  bar,  which 
moves  through  the  arc  of  a  circle. 

e.  The  reel. 

/.  Pulleys  which  transmit  by  a  belt  the  rotary  motion  of  the  cylinder 
d  to  the  reel  «,  that  connected  with  the  reel  being  the  smaller  of  the 
two. 

^.  Friction  lever,  for  tightening  or  slackening  the  endless  cord,  in  set- 
ting or  stopping  the  winding  operation.  There  is  usually  a  series  of 
such  reels  in  one  apartment,  driven  by  the  same  motive  power,  but 
each  of  them,  as  has  been  shown,  can  be  stoi)ped  at  pleasure.  In  case 
the  reels  are  driven  by  a  steam-engine,  stopcocks  and  pipes  are  so  ar- 
ranged that  the  water  in  every  basin  can  be  instantly  or  gradually  heated 
by  steam  If  desired  to  run  the  reel  by  hand,  a  handle  can  be  placed 
upon  the  shaft  of  the  cylinder  dj  or  of  the  reel  e, 

Fl.  n,  Fig.  2,  represents  a  hand-reel,  of  much  the  same  stylo  as  the 
last,  set  up  and  ready  for  work.  This  machine  was  illustrated  in  the 
American  Artisan  for  February,  1874,  in  the  course  of  an  article  by  W. 
V.  Andrews,  of  Brooklyn.  It  is  as  good  a  hand-reel  as  is  now  in  use, 
though  it  is  made  on  the  same  prtncii>le  as  the  old  French  reel  of  forty 
years  ago. 

a.  Tin  basin  with  copper  bottom  for  holding  the  water  in  which  the 
cocoons  are  boiled,  fitting  tightly  over  the  tray  h. 

6.  Square  tin  tray  for  reception  of  cocoons,  &c. 

c  Short  stick  inserted  in  a  holder,  on  which  the  ends  of  the  cocoons 
are  wound,  so  as  to  be  ready  for  use. 

e.  Cock  to  let  off  water  from  the  basin.  This  should  be  done  every 
night  after  use. 

/•  Door  of  furnace  lined  with  fire-bricks,  wherein  the  charcoal  fire  is 
lighted  to  heat  the  water  in  a. 

g.  Flue-pipe  to  carry  off  fumes ;  this,  as  suirplied,  is  short ;  the  length 
and  direction  in  which  it  may  be  carried  varying  in  every  case.  It  is 
necessary  that  all  the  charcoal  ftimes  should  be  canicd  either  into  a 
chimney  or  into  the  open  air. 

hh.  Glass  eyes  on  wire  holders,  through  which  the  threads  from  the 
cocoons  pass  upward  to  the  pulleys  at  Ic,  It  is  of  imi^ortance  that  the 
glass  eyes  should  be  so  placed  that  the  threads  pass  ujiward  in  a  straight 
line  from  the  water  to  the  pulleys  at  Ic.  and  also  from  the  pulleys  to  the 
top  of  the  wheel  at  o  (except  so  far  as  when  diverted  laterally  by  the  long 
guider  at  11)',  friction  is  thus  reduced  to  a  minimum,  and  the  elasticity  of 
liie  thread  preserved. 

i,  A  former  arrangement  for  t\7istingthe  threads  one  upon  the  other; 
this  is  now  discontinued  as  unnecessary,  since  the  twist  given  to  the 
threads  at  1c  and  continued  downward  to  the  point  h  cii'ects  its  purpose 
with  a  minimum  of  friction,  and  produces  a  superior  tlircad.  This  tsvist 
is  effected  by  the  very  simple  method  of  passing  one  thread  round  the 
other,  as  shown  in  the  small  drawing  of  the  pulley  Zr. 

Id:,  Rollers  or  pulleys  revolving  on  bent-wire  stands^  over  which  the 
threads  pass. 
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Ih  Porcelain  tubes  on  wire  holders,  between  which  the  threads  pass 
to  reach  o.  Glass  eyes  may  be  substituted  for  the  first  pair  of  these 
tubes  with  e<iual  advantage. 

nn.  A  grooved  arrangement  ])y  means  of  which  the  long  guider  work- 
ing to  and  fro  distributes  the  tliread  to  the  reel  "  in  the  cross."  Unless 
the  tiiread  is  thus  wound  '^on  the  cross/'  it  cannot  be  unwound  at  the 
mills  when  required  to  be  thrown,  and  is,  therefore,  unsahible. 

o.  The  top  of  the  reel  on  wliich  the  silk  is  wound.  One  of  the  arms  is 
ftiniished  with  the  screw-hinge  attached,  by  means  of  which  the  length 
of  the  arm  is  duninished  to  take  off  the  sillc. 

p.  Handle  of  the  machine.  (The  letter  in  the  cut  is  in  the  wrong 
pla<je.) 

Tlie  adult  rcelcr  sits  on  the  stool  in  front  of  the  cocoons,  and  the  other 
stool  is  occupied  by  the  child  who  turns  the  crank. 

FOOD  PLANTS. 

The  traditional  food  plant  of  the  silk- worm  is  the  Mulberry  (botanical 
genus  Morus),  There  are  two  species  of  Mulberry  indigenous  to  the 
united  States,  namely,  the  Red  Mulberry  (Moras  rubra)  and  the  Small- 
leaved  Mulberry  (Moru8parvifoUa)j  neither  of  which  is  suitable  silk-worm 
food.  I  have  tried  in  vain  to  rear  the  worms  upon  ruhraj  but  they  either 
reftise  its  leaves  entirely  or  dwindle  and  soon  die  ni>on  it.  The  imported 
species  which  are  most  used  are  the  white  (M,  alba)y  the  MulticauliSy  and 
the  black  (M,  nigra).  This  last  is  inferior  to  the  other  two  as  silk- worm 
food. 

The  mulberry  grows  readily,  being  easily  propagated  by  cuttings  or 
layers  or  Ixom  the  seed.  The  white  mulberry,  in  particular,  grows  well 
fix)m  cuttings,  and  this  is  perhai^s  the  readiest  and  most  economical 
method  of  plajiting  to  secure  a  stock. 

The  cuttings  should  be  started  in  rows,  3  or  4  inches  apart,  in  ground 
prepared  by  deep  plowing  and  harrowing.  They  shoi;dd  be  about  6  inches 
long,  and  should  be  cut  just  before  an  eye  in  every  case.  They  should 
be  almost  entirely  buried.  The  quickest  way  to  get  a  supply  of  leaves 
is  to  grow  dwaif  s.  Set  out  the  young  trees  from  the  nursery  in  rows  10 
to  15  feet  apart,  and  6  to  8  feet  between  the  rows,  and  form  the  crown 
of  the  tree  by  cutting  down  to  a  foot  or  so  from  the  ground.  The  height 
of  the  tree  and  its  form  are  easily  regulated  by  pruning,  and  upon  this 
process  depend  not  only  the  vigorous  growth  of  the  tree,  but  also  the 
ease  with  which  the  leaves  may  be  gathered  when  desired.  The  pruning 
may  be  done  in  February  or  March,  either  every  year  or  every  other 
year.  All  dead  twigs  and  dried  baiK  should  be  removed  and  the  limbs 
kept  as  smooth  as  possible,  as  this  greatly  &cilitates  picking.  The  best 
time  for  planting  is  in  the  fall,  from  frost  until  December,  and  in  the 
spring,  from  March  until  May. 

For  growing  standard  high  trees,  a  practical  raiser  gives  the  following 
directions:  The  cutting  should  remain  two  years  in  the  nursery  without 
pruning.  The  third  year  it  is  cut  down  close  to  the  ground  and  trans- 
planted. The  finest  shoot  is  then  allowed  to  grow,  and  in  good  land  it 
will  reach  a  height  of  8  or  10  feet  in  one  season.  The  fourtii  year  it  is 
cut  back  to  G  feet  or  thereabouts.  Then,  ^e  three  or  four  terminal  buds 
only  being  allowed  to  grow,  all  others  are  removed  as  often  as  they 
appear  by  passing  the  hand  along  Hie  stem. 

The  Morctti,  a  variety  of  the  White  Mulberry^  is  profitably  grown  in 
the  form  of  a  hedge,  and  the  large  size  of  its  leaves  makes  it  a  very  de- 
sirable variety. 
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Osage  grange. — ^Tlie  cultivation  of  the  Osage  orange  {Maclura  au- 
rantiacct)  is  so  well  understood  in  this  country  that  there  is  no  need  of 
giving  detailed  instructions  on  the  subject.  Very  generally  used  as  a 
hedge  plant  in  those  sections  of  the  country  which  are  particularly 
adapted  to  silk-cultme,  its  leaves  may  at  once  be  obtained  without  any 
special  investment  of  capital.  Indeed,  as  the  hedges  need  trimming,  the 
cutting  off  of  tlie  new  year's  growth,  as  the  leaves  may  be  wanted  for  feed- 
ing purposes,  is  a  saving  rather  than  an  expenditure.  Those  who  use 
this  plant  as  silk- worm  food  must,  however,  bear  in  mind  that  the  shoots 
from  a  hedgerow  become  very  vigorous  and  succulent  by  the  time  the 
worms  are  in  the  last  age.  These  more  milky  and  succulent  terminal 
leaves  should  bo  thrown  aside  and  not  used,  as  they  are  apt  to  induce 
llaccidityand  disease. 

In  avoiding  these  more  tender  leaves,  and  usiag  only  the  older  and 
firmer  ones,  especially  when  the  worms  are  large,  consists  the  whole 
secret  of  the  successful  rearing  of  silk-worms  on  tiiis  plant;  and  if  care 
be  had  in  this  respect  there  will  be  no  appreciable  difference  in  the  silk 
crop  from  Osage  oi^ange  as  compared  with  that  fix)m  Mulberry. 

Should  the  worms,  from  whatever  cause,  hatch  before  either  Mulberry 
or  Osage  orange  leaves  can  be  obtained,  tney  may  be  quite  successfully 
fed,  for  a  few  days,  upon  well-dried  lettuce  leaves.  It  will,  however,  be 
worse  than  a  waste  of  time  to  attempt  to  feed  them  entirely  on  these 
leaves,  or,  in  fact,  on  any  other  plants  than  the  two  here  recommended. 

GLOSSARY  OF  TXRM8  U8KD. 

Age.  The  interval  "between  any  two  molts. 

Alimentary  canal,  Tho  food  canal ;  a  Btraight,  simple  tube,  miming  from  one  end  of 
the  body  to  the  other,  and  which  it  is  impossible  to  subdivide  into  guUet,  stomach, 
and  intestine. 

Alkaline.  Having  the  opposite  reactions  to  an  acid. 

Anal  horn.  The  horn  upon  the  posterior  end  of  the  body  of  the  worm. 

Annuals.  Those  races  which  produce  but  one  brood  in  a  year. 

AntenncB,  The  feathery  feelers  upon  the  head  of  the  moth. 

JBivoltins,  Those  races  producing  two  broods  in  one  year. 

BimbycidcB.  The  family  of  nioths  commonly  known  as  "spinners,"  to  which  the  silk- 
worm moth  belongs. 

BoirytiB  Baesiann.  The  fungus  causing  muscardine. 

Brin,  The  French  term  for  a  single  thread  from  the  cocoon. 

Cameoue.  Flesh-K^olored. 

Clidked  cocoons.  A  term  applied  to  those  cocoons  in  which  the  chrysalis  has  been  kiUed. 

Chrysalis,  The  third  or  restful  stage  of  the  insect,  or  that  between  the  worm  and  the 
moth ;  inclosed  in  tho  cocoon. 

Cocoon.  The  silken  covering  with  which  the  worm  surrounds  it«elf  before  passing 
into  the  chrysaUs  state. 

Cocoonery.  Tho  name  applied  to  a  room  or  building  used  for  the  spinning  of  worms. 

Vacey.  A  Bencalese  race  of  worms  producing  eight  broods  each  year. 

Dorsal  vessel.  The  heart,  e3d;ending  from  one  end  of  the  body  to  the  other,  just  under 
the  skin  of  tho  back. 

Epizootic.  A  term  having  the  same  significance  with  lower  animals  as  epidemio  with 
man. 

Fil.  A  French  term  for  the  combined  threads  as  they  cojne  from  the  reel. 

Filature,  The  French  name  for  a  reeling  estabhshment. 

Floss  silk.  Raw  silk  made  from  the  loose  material  of  the  outer  cocoon  and  from 
pierced  cocoons,  &o.    It  is  carded  and  spun  like  cotton  or  wool. 

Gaitine.  An  old  name  for  a  mild  phase  of  the  disease  known  as  pihrinr., 

Grasserie.  A  silk-worm  disease  allied  to  jaundice. 

Green  cocoons,  A  name  frequently  applied  to  fresh  or  unchoked  cocoons.  Should  be 
avoided,  except  where  it  has  reference  to  cocoons  of  a  green  color. 

Greens.  A  name  applied  to  those  races  making  cocoons  of  a  g^reenish  tint. 

Integument,  Skin  or  outer  covering. 

Labium.  The  under  Up  upon  whicn  is  situated  the  spinneret. 

Larva.  The  second  or  worm  stage  of  the  insect. 

Lepidoptera.  Name  of  the  Order  to  which  the  silk- worm  belongs. 


REPORT  OF  THE  ENTOMOLOGIST.  237 

Lui€tt€€.  A  name  applied  to  the  wonuB  wbloh  dio  from  being  unable  to  molt. 

Magnanerie,  Cocoonery. 

Moretii,  A  variety  of  the  White  Mulberry  discovered  in  1815  by  Professor  Moretti,  of 
Pavia. 

M&rL  The  scientific  specific  name  for  the  oilk-worm. 

Moms,  The  botanical  generic  name  of  the  Miilberry. 

Multicaulis,  A  species  of  i/aru«  often  called  the  Chinese  Mulbeny. 

Mu9cardin€,  A  silk-worm  disease  of  a  fungous  nature^  characterized  in  the  text. 

Spinneret  A  tube  projecting  from  the  lower  lip  and  through  which  the  silk  issues. 

Organzine,  The  choicest  kind  of  raw  silk;  made  from  the  best  cocoons,  and  consider- 
ably twisted. 

Ovipositing,  Laying  the  e^gs. 

Panhistophyton.  Is  ame  given  by  Lebret  to  the  floating  corpuscles  in  tlie  bodies  of 
worms  affected  by  pebrine, 

P4brine,  A  silk-worm  disease  characterized  in  the  text. 

Pod,  The  compact  portion  of  the  cocoon  which  is  used  for  reeling  purposes. 

Polyvoliins,  A  t«rm  applied  indiscriminately  to  all  races  which  produce  more  than 
one  brood  in  a  year. 

Prolegs,  The  ten  non-jointed  legs  under  the  sixth,  seventh,  eighth,  ninth,  and  last 
joints  of  the  body  of  the  worm. 

PsorospermicB,  Ordinary  name  for  the  floating  corpuscles  in  the  bodies  of  worms 
afiected  by  pShrine. 

Purgeur,  The  French  word  for  cleanser — a  clasp  lined  with  cloth,  through  which 
the  akeins  of  raw  silk  are  passed  to  remove  loose  sUk  and  foreign  particlee. 

Quadrivoltins.  Those  races  which  produce  four  broods  in  one  year. 

&no  silk.  Silk  reeled  from  the  cocoons  before  being  spun  and  woven. 

Seed.  The  eggs  in  bulk. 

Serioaria.  A  generic  name  proposed  by  Latreille,  and  to  which  the  silk- worm  is  re- 
ferred by  modem  writers. 

Sickness,  The  period  of  molting. 

SpiracUt,  The  breathing-holes  of  the  insect ;  one  row  of  nine  down  each  side  of 
the  body. 

Spores,  The  germinating  seed  of  fungi. 

Tam^Hmr,  The  French  for  reel. 

Tram,  Raw  silk  reeled  from  inferior  cocoons  and  but  slightly  twisted. 

Transformation,  The  change  from  one  state  to  another,  as  from  worm  to  chrysalis 
or  from  chrysalis  to  moth. 

TretoUins.  ThoMC  races  of  silk-worms  of  which  there  are  three  broods  in  one  year. 

Whit^,  Those  varieties  having  white  cocoons. 

Yelloiot,  Those  varieties  having  yellow  cooooub. 

THE  GRAPE  PHYLLOXEEA. 

Various  experiments  and  observations  respecting  this  insect  have  been 
made  by  mo  during  the  year,  but  require  fiuliher  time  for  completion. 

The  fact  that  about  280  tons  of  CaUfomia  grapes  were  received  weekly 
and  sold  in  the  markets  of  Philadelphia  during  the  past  season  is  suffi- 
cient to  show  that  the  grape-interest  in  this  country  is  increasing  in  im- 
portance, and  to  lead  to  the  liope  that  the  discouragement  wliich  grape- 
gx)wers  in  the  JMississippi  Valley  must  feel  after  four  consecutive  un- 
vorable  seasons  must  needs  soon  give  way  before  brighter  prospects, 
that,  it  seems  to  me,  are  necessarily  in  store  for  them.  One  thing  is  sure, 
namely,  that  the  interest  manifested  abroad  in  our  American  grape-vines 
does  not  ilag.  These  vines  are  constantly  discussed  in  the  foreign 
horticultuml  journals,  while  one  periodical.  La  Vigne  Amerwauie  (The 
American  Vine),  is  entirely  devoted  to  tliem.  It  is  a  source  of  satisfac- 
tion to  me  that  the  varieties  which  I  first  recommended,  seven  years 
ago,  are,  in  the  main,  those  still  sought  for  and  used  by  the  French 
Bofferers  fLom  Phylloxera,  as  stock  on  which  to  graft  then*  vlniferas.  It 
is  further  interestiug  to  observe  that  the  grounds  wliich  I  took  m  regard 
to  grafting  above  ground  (in  the  7th  Missouri  Repcit,  pp.  108-116) ;  are 
jnstiiied  by  the  experience  had  during  the  last  few  years  in  France. 
Such  grafting  is  found  to  be  quite  practicable,  notwithstanding  the  want 
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of  faith  sliOA\'ii  in  it  by  our  earlier  ami)elographers.  The  fears  Tvhich  I 
expressed  in  the  same  report  as  to  the  clanger  of  the  introduction  and 
spread  of  the  Phylloxera  in  California  have  also  been  more  than  justi- 
fied, since  many  vineyards  have  already  been  seriously  injured  or  totally 
destroyed  by  the  insect.  I  am  glad  to  be  able  to  confirm  in  this  connec- 
tion the  truth  of  the  statement  of  Mr.  P.  J.  Berckmans,  of  Augusta,  Ga., 
namely,  that  this  insect  does  not  occur  in  that  locality.  WlSle  spend- 
ing a  few  days  with  him  last  September  I  was  able  to  verify  its  non- 
occurrence there;  and  here  let  me  remark  that,  however  much  contempt 
there  may  be  for  the  Scuppemong,  no  one  can  witness  the  prolificacy  or 
experience  ttie  delicacy  and  sweetness  of  such  varieties  as  Tender-pulp 
and  Thomas,  as  they  grow  in  Georgia,  without  having  a  due  apprecia- 
tion of  their  value  for  the  Southern  States. 

Regarding  the  range  of  Phylloxera,  it  had  often  been  asserted  that 
around  Washington  the  root  insect  was  not  to  be  found ;  yet  I  have 
found  it  extTcmely  abundant,  both  in  the  vineyai'ds  of  the  distriot  and 
of  those  just  across  the  line  in  Virginia,  some  of  the  latter  suffering  to 
such  an  extent  that  the  whole  crop  was  a  failure,  though  the  owners 
were  imsuspicious  of  tiie  cause. 

After  reviewing  in  the  8th  Missouri  Eeport  all  that  was  then  known  of 
the  habits  and  natural  history  of  the  grape  Phylloxera,  I  drew  certain 
praetical  conclusions  to  the  efifect  that  complete  knowledge  of  its  habits, 
instead  of  simplifying  its  destruction,  showed  that  it  waa  inmost  if  not 
quite  hopeless  to  expect  its  destruction  by  any  possible  or  practicable 
means,  and  rendered  preventive  measures  all  the  more  urgent.  I  ex- 
pressed my  doubt  as  to  the  value  of  decortication  of  the  vines,  and  tiie 
burning  of  the  bark  in  winter,  or  any  means  which  aimed  at  the  killing 
of  the  winter  egg  upon  the  branches  and  canes  of  the  vines.  Diligent 
search  had  failed  to  reveal  these  winter  eggs  in  anything  like  the  quan- 
tity one  might  expect,  and  the  fact  remained  that  the  insect  could  go  on 
propagating  under  ground  for  at  least  four  years  without  the  necessary 
intervention  of  the  impregnated  egg.  Further  research  made  since  con- 
firms me  in  the  belief  that  the  normal  mode  of  hibernation  of  the  species 
is  as  a  young  larva  upon  roots.  From  the  results  of  the  deliberations  of 
the  International  Phylloxera  Congress,  hdd  in  1877  at  Lausanne,  aa  well 
as  from  those  held  in  1878  at  Berne  and  MontpeUier,  it  was  conclu- 
sively proved  that  decortication,  as  I  had  anticipated,  was  of  little  or 
no  avail. 

NOTES  ON  THE  APPLE-WOEM. 

Mr.  J.  Savage,  of  Lawrence,  Kans.,  in  a  recent  number  of  Colman's 
Rural  Worldy  remarks  upon  the  fr'cedom  of  Michigan  apples  from  the 
work  of  the  Apple- worm  (Carpocapsa  poinonella).  This  same  freedom 
was  generally  noticed  in  1878,  not  only  in  Michigan  but  in  many  parts 
of  New  York,  and  it  doubtless  obtained  elsewhere.  It  will  be  well  for 
us  to  endeavor  to  arrive  at  the  reasons.  To  my  mind  the  foUoTving,  first 
urged  hy  me  in  the  New  York  Tribune^  may  very  properly  be  given: 
1st.  The  Yevy  general  failure  of  tlie  apple  crop  in  1877,  as  exemplified  in 
the  reports  for  that  year,  which  we  find  both  in  the  proceedings  of  the 
Michigan  Pomological  Society  and  in  those  of  the  American  Pomologi- 
cal  Society.  This  failure  was  in  many  localities  so  nearly  total  that 
scai'cely  any  apples  were  grown,  and  it  follows  as  a  consequence  that 
very  few  codling  moths  were  produced  to  perpetuate  the  species  the  fol- 
lowing year.  A  second  reason,  so  far  as  Michigan  is  concerned,  may  be 
found  in  the  fact  that  in  no  State  in  the  Union  have  more  intelligent 
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and  persevering  cilorts  been  niado  to  j^reveut  its  ravages.  Through  the 
cohimns  oi'  the  a^crriciiltural  and  horticultural  jonrnaLs,  as  weil  as  in  the 
pages  of  their  iiouiological  transactions,  the  simple  methods  of  lighting 
this  pest  that  huxQ  been  reported  and  recommended  in  the  Missouri  Ee- 
ports  have  been  persistently  kept  before  the  i)eople,  while  Professor 
Beal,  of  the  Agiicultural  College,  has,  perhaps,  done  more  good  than 
any  one  else  by  showing  that  it  cost  him  no  more  than  4  cents  i>er  tree 
to  keep  the  bands  around  the  trunks,  changing  them  every  nine  days  in 
the  wai-m  months,  from  the  first  appearance  of  the  worms  until  tiie  end 
of  August,  in  an  orchard  of  250  trees.  I  agree  with  him  when  he  as- 
serts that  "  if  a  man  will  not  take  the  trouble  to  keep  his  firuit  from  the 
worms  he  deserves  to  eat  wormy  apples,'' 

Since  my  connection  with  the  Department  of  Agricultiu:e  there  have 
been  sent  to  me  four  diil'erent  kinds  of  patent  bandages  to  be  used  as 
tmps  for  this  apple- worm,  but  I  can  find  no  advantages  in  any  of  them 
aver  the  simple  paper  bandages,  first  recommended  by  me  in  1872,  and 
since  very  generally  employed. 

THE  ^yEST^VAKD  PEOGEESS  OP  THE  IMPORTED  CABBAGE- 

WOEM. 

In  1869,  in  my  second  Missouri  report,  in  treating  of  this  insect,  I  re- 
marked, "  There  is  every  reason  to  fear  that  it  may  some  day  get  a 
foothold  in  our  midst,"  alter  showing  that  it  was  then  confined  to  cer- 
tain restricted  parts  of  Canada  and  i^Tew  England,  and  had  not  spread 
west  of  Kew  York.  It  has  been  making  forther  progress  westward 
every  season  since.  The  past  year  it  has  done  considerable  damage  as 
far  west  as  Chicago,  and  I  have  also  received  good  testimony  that  it 
was  observed  around  Saint  Louis.  I  have  given  my  reasons,  in  the  re- 
port referred  to,  for  believing  that  it  wiU  prove  more  disastrous  to  the 
cabbage  fields  around  Saint  Louis  than  tlie  southern  cabbage  worm 
(Pieris  protodicc),  which  has  always  been  with  us  and  has  done,  at  times, 
considerable  damage ;  and  I  refer  those  who  wish  to  be  prepared  with 
a  fidl  knowledge  of  the  habits  of  this  species  to  that  same  report. 

As  remedies,  few  liquids  will  prove  more  effectual  than  hot  water, 
judiciously  applied,  though  1  poimd  of  whale-od  soap,  dissolved  in  about 
6  g^ons  of  water,  or  even  a  strong  tar  water,  may  bo  used  to  advantage. 
The  application  should  be  made  several  times  during  the  year,  as  it  will 
be  most  efi'ectual  when  the  worms  are  young. 

As  preventive  measures,  the  worms  may  be  induced  to  transform 
under  flat  pieces  of  board  laid  upon  any  object  that  will  raise  them  about 
an  inch  from  the  surface  of  the  ground.  These  boards  should  be  exam- 
ined every  weelv  and  the  transforming  larvrc  or  the  chrysalides  destroyed. 
The  butterflies  may  also  be  captured  by  hand-nets  and  prevented  from 
laying  their  eggs. ' 

CHA^PE^S  APPLE-LBAP-SEWEB. 

{Phoxopieris  nubeculana^  Clem.) 

[Old.  Lepidopteua  )  Pam.  ToRTEicrD^.J 

In  March,  1877, 1  received  from  IVIr.  O.  C.  Chapin,  of  East  Bloomfield- 
Ontario  County,  New  York,  a  quantity  of  folded  apple  leaves,  each  leaf 
oontaining  a  small,  greenish-yeUow  larva  about  9  millimeters  in  length. 


240         REPOKT   OF   THE   COMMISSIONER '  OF   AGUICULTUEE. 

In  the  accompanying  letter,  lilr.  CliapiB  stated  that  these  insects  had 
been  noticed  in  his  locahty  for  three  years,  and  seemed  to  be  rapidly  in- 
creasing. In  187G  the  trees  were  seriously  injured,  one-fourth  of  the 
leaves  in  a  part  of  liis  orchard  containing  the  insects.  Ho  had  noticed 
them  in  many  orchards,  and  felt  sui^e  that  they  extended  over  considera- 
ble territory.  The  latter  part  of  the  same  month  specimens  were  re- 
ceived from  Prof.  J.  H.  Comstock,  of  Cornell  University,  with  the  remark 
that  it  was  common  in  orchards  in  some  parts  of  the  State  of  New  York, 

Early  in  April  the  larvse  began  to  change  to  chrysalides,  and  after 
about  ten  days  of  chrysalis  life,  moths  began  to  appear,  and  they  con- 
tinued to  issue  until  the  middle  of  May.  At  this  time  Mr.  Chapin  wrote 
titiat  the  moths  were  very  abundant  in  his  orchard  upon  the  trunks  and 
leaves  of  the  trees. 

Although  the  eggs  have  not  as  yet  been  observed,  they  are  probably 
laid  ui)on  the  leaves,  the  young  larva  hatching  out  in  the  early  part  of 
June.  The  worm  folds  tiie  leaf  by  drawing  tie  edges  together,  so  tihat 
the  upper  surface  is  within  the  fold,  and  the  whole  thus  forms  a  hollow 
case  witiiout  an  opening  (PL  n.  Fig.  3,  6).  In  this  it  lives  protected, 
feeding  only  upon  the  parenchyma.  The  worms  (PI.  n,  Fig.  3,  a)  are 
found  throughout  tiie  summer  and  autumn,  there  being,  according  to 
Mr.  Ohapin's  observations,  but  one  annual  brood.  Upon  the  approach 
of  winter  the  worm  lines  the  folded  leaf  inside  with  silk,  and  falls  with 
it  to  the  ground,  where  it  remains  in  the  larval  state  until  the  following 
April  or  May,  wnen  the  transformations  take  place  as  already  described. 
Just  prior  to  the  emergence  of  the  moth,  the  chrysalis  partly  works  its 
way  through  the  back  of  the  leaf^  to  facilitate  the  exit  of  the  perfect 
insect. 

In  a  paper  read  before  the  Western  New  York  Horticultural  Society, 
in  the  faU  of  1877,  Professor  Comstock  urges  the  very  simple  and  ob- 
vious preventive  for  the  injuries  of  this  insect  of  raking  together  all  tiie 
leaves  in  an  infested  orclmxd,  soon  after  they  fall  in  the  autumn,  and 
burning  them,  thus  destroying  the  inclosed  worms.  When  these  are 
actually  feeding  on  the  tree  their  injuries  may  be  arrested  in  a  nursery 
or  young  non-bearing  orchards,  by  syringing  upon  them  water  in  which 
either  Paris  Green  or  London  Purple  has  been  stirred  at  tJie  rate  of  1 
pound  to  the  barrel. 

The  colors  of  the  moth  (PI.  II,  Fig.  3,  c)  are  white,  with  brown  melt- 
ings and  shades.  It  was  briefly  described  by  Clemens,  in  1800,*  under 
the  name  of  Anchylopera  nuleculaiuij  and  subsequently  more  fully  char- 
acterized under  the  genus  FJioxopteris^  by  Zellert,  who  gives  a  figure  of 
the  right  upx>er  wing,  which  diliers  somewhat  from  the  more  common 
form  as  bred  by  me. 

DEBCBIFHVK. 

Phoxoiterih  KUUECULANA.>—Xraro<i— Length  when  fall  gix)wn  11.5*^.  Color  CTecmah  yellow.  Head 
horizonLil,  ratlier  narrow,  gambo^jo  yellow,  with  dark  trophi.  Cervical  shioln  somewhat  paler,  occa- 
pying  nearly  the  whole  doraal  portion  of  prothoracic  joint,  and  having  a  conspicttoiio  l)laeK  spot  near 
ejvch  outer  hind  corner.  Anal  eliield  of  same  color,  with  two  less  conspicuous  sjMjta,  which  may  coalesce 
and  form  a  crescent.    Piliferons  spots  rather  large,  paler  than  body,  well  relieved  and  nonnally  placc<l. 

Chrysalis — ^^Lcngth  9»™.  Color  yellowish  brown.  Wing  sheallis  reaching  to  4th  abdominal  joint; 
antenna)  sboatlis  not  quite  so  far.  Anterior  and  posterior  borders  of  each  abdominal  joint  axmed  dor- 
Bfdly  with  a  trunaverse  row  of  minute,  decurved  spinc^^.    Anal  joint  quite  sharp. 

^  *Proc.  Acail.  Nat.  Sci.,  18G0.  " 

tneitr.  Z;  KcuDt.  N.  A.  NaclUalter,  p.  249, 
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THE  THICK-THIGHED  WALKING-STICK 

{Diapheramera  femorata^  Say.) 

fOrd.  Orthoptera;  Fam.  Phasmidje.] 

Plate  in,  Fig.  1. 

Certain  elongate  insects  belonging  to  the  Ortlwptera.  and  popularly 
known  as  "Walking-stick''  or  "Walking-leaves,''  according  as  they  lack 
or  possess  wings,  have  long  been  recognized  as  among  the  most  bizarre 
of  entomological  creatures.  Mimicking  to  a  remarkable  degree,  as  t^eir 
popular  names  imply,  the  twigs  and  leaves  upon  whidi  they  dwell,  tiiese 
insects  find  their  most  congenial  home  in  the  tropics,  where  some  of 
ibe  species  attain  to  over  a  foot  in  length,  exclusive  oi  the  legs.  The 
most  common  and  wide-spread  species  in  Korth  America  is  tiie  subject 
of  the  present  sketch. 

NOMENCLATURE. 

Owing  to  its  curious,  slender,  long-legged,  slow-moving  characteristics, 
it  has  been  properly  dubbed  the  "  Walking-stick,"  "  Stick-bug,"  "  Spec- 
ter"; while  in  some  localities  it  is  known  as  "Prairie  Alligator," 
"Devil's  Horse,"  and  other  odd  cognomens,  generally  indicative  of  its 
appearance  and  of  a  superstition  wMch  is  quite  prevalent,  but  most  un- 
founded, that  it  is  poisonous,  and  can  sting  or  bite. 

The  species  was  described  by  Say,  in  1824*  as^  Spectrum  femoratwrij 
while  the  genus  Diapheromeraj  to  which  it  is  now  referred,  was  char- 
acterized by  G.  E.  Gray  in  1835.t 

The  popular  name  above  employed  will  serve  to  distinguish  it  firam 
another  tolerably  common  species,  the  Two-striped  Walking-stick, 
{Anisomorpha  bwprestoideSj  StoU.) 

CHARACTERS. 

The  colors  of  the  adult  are  quite  variable,  and  are  generally  obliter- 
ated in  cabiuet  specimens.  Shades  of  gray,  brown,  and  greenish-brown 
predominate,  the  head  of  the  male  being  paler  and  having  three  longi- 
tudinal fuscous  stripes,  and  the  middle  thighs  having  annulate  shades 
of  the  same  color.  The  front  legs  of  the  male  and  the  shanks  of  the 
others  are  almost  always  green.  The  colors  of  the  female  are  more  uni- 
form, generally  grayish,  with  paler  specks  and  mottlings  on  the  head 
and  along  the  back ;  but  occasionally  pale  green  predominates.  Struct- 
urally the  male  is  at  once  distinguished  by  his  shorter,  more  slender 
body  J  his  longer  legs  and  feelers;  his  narrower  and  less  dilated  front 
thighs;  his  swollen  middle  thighs,  and  by  the  greater  stoutness  of  the 
spines  near  the  ends  of  the  middle  and  hind  thighs,  these  and  the  other 
distinguisliing  sexual  characters  being  less  obvious  in  the  earlier  stages 
of  growth. 

DESTRUCTIVB  POWERS. 

This  insect  has  always  been  considered  harmless,  or,  as  Harris  puts  it, 
has  "not  proved  so  injurious  as  particularly  to  attract  attention."}    In 

•  App.  LoDg's  Second  Exped.,  p.  294. 

iJHapheromerus  Sayii,    Synopsis  of  the  Species  of  Insects  belonging  to  the  family  of 
nuwmidsD.    London. 
tins.  IdJ.  to  Veg.,  p.  147. 

IG  AQR 
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1872,  however,  wliile  lecturing  at  Cornell  University,  I  noticed  that  it 
was  unusually  abundant  around  Ithaca^  and  it  was  there  reported  as 
doing  considerable  injury  to  the  rose  bushes  and  other  shrubs.  The  fol- 
lowing letters  from  correspondents  will,  also,  show  that  Harris's  verdict^ 
which  is  liiat  of  all  other  standard  authors,  can  no  longer  be  considered 
correct: 

Inclosed,  find  specimens,  male  and  female,  of  an  insect  wliicli  is  proving  to  he  a 
Bcoiurgo.  Abont  the  middle  of  June  I  discovered,  mostly  on  standing  grass,  this  same 
insect,  only  very  mncli  smaller,  of  a  light  pea-green  color,  but  not  in  sufficient  num- 
l>ers  to  be  thouglit  of  as  a  pest.  I  noticed  about  August  15,  in  tbe  reservation  of  young 
timber,  mostly  white  oak  and  hickory,  a  few  trees  having  the  appearance  of  being 
burned  just  enough  to  kill  the  leaves.  On  closer  investigation  I  found  many  of  tlicee 
insects  devouring  the  leaves.  Later,  I  judge  at  least  25  acres  were  completely  stripped 
of  foliage ;  as  much  so  as  if  fire  had  run  through  the  wood  and  killed  every  tree. 
They  seemed  to  have  no  choice  as  to  what  variety  of  timber  they  attacked.  There 
were  many  in  my  peach  orchard  and  lawn.  On  single  trees,  far  removed  firom  my  tim- 
ber lot,  they  were  as  thick  as  could  well  be,  in  many  i>laces  in  heaps.  Fences  adjoin- 
ing the  timber  were  fairly  covered  with  them.  They  have  been  known  for  years  in 
thia  vicinity,  but  were  heretofore  always  considered  harmless.  From  present  appear- 
ances they  are  greatly  to  be  feared  as  a  scourge,  consequently  anything  relating  to 
them  will  be  read  with  great  interest.  I  hear  from  them  in  Florida,  but  not  in  such 
numbers  as  here. — [G.  C.  Snow,  Yates  County,  New  York,  in  New  York  Weekly  Trib- 
uuej  November  11,  1874.] 

About  forty  years  ago  my  father  set  out  a  grove  of  locust  trees  for  fencing  porposes, 
at  the  foot  of  a  rocky,  wooded  hill.  The  trees  throve,  and  for  years  have  famishea 
the  farm  with  posts  and  stakes.  When  they  were  young  wo  began  to  notice  on  them^ 
now  and  then,  the  insects  known  as  *'Wal  King-sticks,  "and  some  fifteen  vears  ago 
they  began  to  increase  rapidly,  appearing  in  summer  on  the  locusts,  to  which  at  first 
they  seemed  to  confine  themselves,  entirely  stripping  them  of  their  leaves,  and  have 
done  so  every  second  year  since. 

The  locusts  have  nearly  all  succumbed  to  the  repeated  attacks  of*  these  repulsivo- 
looking  pests,  which  have  for  some  time  extended  their  operations  to  the  adjoining 
native  trees,  most  kinds  of  which  they  feed  upon  ravenously. 


New  Y(yrker,  November  7,  1874.  ] 


In  June  last  we  gave  an  account  of  a  rcmaikablo  visitation  of  myriads  of  the  in- 
sect known  as  the  walking-stick  {Spectrum  fcmoratu.n)  in  Yates  County,  New  York, 
and  asked  for  information  an  to  the  appearance  elsewhere.  The  following  from  Mr. 
E.  H.  Conklin,  Cumberland  County,  Pennsylvania,  is  the  first  response,  which  we 
hope  may  call  out  others.  Mr.  C.  says :  "  This  insect,  though  not  at  all  common,  and 
seldom  numerous,  has  made  its  annual  appeanmce  in  our  peach  orchards  for  forty 
years,  and  only  once  in  this  time  have  they  been  so  numerous  as  to  bo  injmious.  In 
this  instance,  which  was  about  ten  years  ago,  these  insects  denuded  a  row  of  locust 
trees  that  formed  a  shelter  on  the  northwest  side  of  a  peach  orchard.  For  half  a 
dozen  rods  from  this  locust  row  the  peach  trees  were  also  olrippcd  of  their  leaves. 
Previous  to  this  time  we  never  saw  them  on  any  other  trees  except  the  peach.  As  to 
color  some  are  light-green,  and  others  brov.-n,  amongst  niah^  jind  female.  The  female 
has  a  much  heavier  body  than  the  malQ,— [American  AgrkuUiiristj  August,  1877.] 

A  fui'tlier  account  of  great  injury-  to  oak  tiruber  by  this  insect  on  Mr. 
Snow's  farm  was  given  in  the  Amei'ican  Agriculturist  for  June,  1877. 
and  when  applications  were  made  through  the  editor  of  the  said  journal 
for  niore  deiinite  information  and  for  some  practical  recommendations, 
so  little  was  any  one  able  to  comply  with  such  a  request,  I  deemed  the 
matter  of  suflicient  interest  and  importance  to  warrant  further  investi- 
gation. A  coui)le  of  visits  to  Esperange  farm  enabled  me  to  clear  up 
the  insect's  natural  history,  and  suggested,  as  the  sequel  will  show,  a 
simple  and  feaiuble  m  cans  of  preventuig  it?  iujuries. 

Mr.  Snow  has  ab.,ut  50  acres  of  v/oodlaud,  consisting  of  line  young 
trees,  mostly  the  se  cond  growth  of  hickory,  and  of  dili'erent  species  of 
oak.    In  1874  the  '^^qs  on  about  25  acres  were  totally  defoliated.    In 
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1875  the  insects  appeared  in  fewer  numbers.  In  1876  they  were  even 
more  nnmerous  than  in  1874,  and  covered  a  larger  area.  In  1877  again 
fliey  attracted  less  attention,  while  last  summer  I  found  that  Mr.  Snow^s 
accounts  were  by  no  means  exaggerated.  By  the  middle  of  August  the 
bulk  of  the  pests  were  going  through  their  last  molt,  and  by  the  end  of 
autumn  they  had  stripped  most  of  the  trees,  showing,  however,  a  decided 
preference  for  the  Black,  Red,  and  Rock-chestnut  oaks  over  the  Wliite 
oaks  and  Hickories,  which  they  affect  but  little  till  after  the  first-men- 
tioned trees  are  stripped.  The  underbrush  was  also  very  effectually 
cleaned  of  its  foliage,  and  the  insects  hung  from  and  clung  to  the  bare 
twigs  and  branches  in  great  clusters.  They  settle  to  roost  on  the  Witdh 
hazel,  but  do  not  defoliate  it  until  the  other  trees  mentioned  are  pretty 
bare.  Sumach  and  Thorn  are  also  little  affected,  while  Peach  and  Apple 
in  an  adjoining  orchard  were  untouched.  Whenever  they  have  entirely 
stripped  the  trees  and  shrubs  they  move  in  bodies  to  fresh  pastures^ 
crowding  upon  one  another  and  covering  the  giound,  the  fence-rails, 
and  everything  about  them  so  that  it  is  imi)ossible  for  a  person  to  enter 
the  woods  without  being  covered  by  them.  The  timber  affected  can  be 
recognized  by  its  seared  and  leafless  appearance  from  a  great  distance, 
and  upon  entering  the  woods  the  ear  is  greeted  by  a  peculiar  seething 
noise,  resulting  from  the  motion  of  the  innumerable  jaws  at  work  on  the 
leaves.  Their  depredations  first  begin  to  attract  attention  soon  after 
wheat  harvest,  and  are  most  noticeable  in  September.  The  injury  to 
the  trees  done  in  1874  and  187G  was  manifest  in  the  death  of  most  of 
the  black  oaks,  and,  according  to  Mr.  Snow^s  observations,  trees  die  in 
three  years  after  the  first  attack. 

.The  unexampled  multiplication  and  destructiveness  of  this  insect  at 
Esperange  farm  is  but  one  of  the  many  illustrations  of  the  faet  loug 
since  patent  to  all  close  students  of  economic  entomology,  tiiat  species 
normally  harmless  may  suddenly  become  very  injurious. 

NATUEAL   HISTORY. 

Owing  doubtless  to  its  ha^'ing  so  generally  been  considered  harmless, 
the  habits  of  the  Thick-thighed  walking-stick  have  not  hitherto  been 
carefully  studied ;  and  it  was  not  known  how  it  passed  the  winter  or 
where  the  eggs  were  laid.  These  eggs,  which  were  first  briefly  described 
by  me  in  1874,*  are  2.8°^  long,  oval  in  shape,  slightly  comi)ressed  at  the 
Bides,  and  of  a  polished  black  color,  with  a  ventral  whitish  stripe.  They 
look  not  unlilve  some  i)lump,  diminutive  leguminose  seed.  They  are  simply 
dropped  loosely  ui^on  the  ground  from  whatever  height  the  females  may 
happen  to  be,  and,  during  the  latter  part  of  autumn  where  the  insects 
are  commou,  one  hears  a  constant  pattering,  not  unlike  drops  of  rain, 
that  results  from  the  abundant  dropping  of  these  eggs,  which  in  places 
lay  80  thick  among  and  under  the  dead  leaves  that  they  may  be  scrajKMi 
up  in  great  quantities. 

From  general  observations  of  specimens  kept  in  confinement,  it  would 
api>ear  that  each  female  is  capable  of  laying  upwards  of  a  hundred. 
The  eggs  remain  upon  the  giound  all  through  the  winter  and  hatch  for 
the  most  part  during  the  month  of  May.  Some  of  them,  however,  con- 
tinue hatching  nuich  later,  so  that  all  through  the  sunmier  and  even  into 
the  ffill^  young  individuals  may  be  foimd.  The  embryo  just  about  to 
hatch  hes  within  the  egg  with  the  head  pressed  against  the  oval  lid.  and 
tile  body  cm  led  around  so  that  the  end  of  the  aMomen,  which  is  tnick- 

*  New  York  Weekly  Tribune,  Kovember  11, 1874. 
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ened  and  contracted,  reaches  near  the  mouth.  The  long  antennfiB  pro- 
ject in  front  of  the  head  and  follow  the  curve  of  the  body  and  the  long 
legs  are  folded  up  in  the  central  space.  At  an  earlier  embryonic  stage 
the  abdomen  is  enormously  enlarged  and  the  members  are  correspond- 
ingly small.  The  young  walking-sticks  measure  at  birth  4.5°»™,  and  with 
their  feelers  and  legs  outstretched,  nearly  double  that  length.  They 
are  invariably,  during  early  life,  of  a  uniform  pale  yellowish-green  color, 
and  as  they  nave  a  habit  in  their  earlier  days  of  keeping  near  the 
ground,  this,  coupled  with  a  great  readiness  to  to)p  whenever  disturbed, 
serves  to  protect  them  from  observation.  They  may  for  these  reasons 
occur  in  great  numbers  in  the  early  part  of  the  season  without  being  sus- 
pected. The  insect  changes  very  little  in  appearance  from  birth  to  ma- 
turity except  so  far  as  color  is  concerned,  and  molts  but  twice.  Growtli 
is  rapid,  averaging,  under  favorable  circumstances,  about  six  weeks  from 
birth  to  maturity.  With  age  the  green  color  gives  way  to  various  shades 
of  gray  and  brown.  In  this  way  we  find  great  correspondence  with  its 
surroundings.  While  the  vegetation  is  green,  the  specters  are  green 
also }  when  the  foliage  turns  in  autumn,  &ey  change  color  correspond- 
ingly, and  when  the  foliage  is  stripped  they  so  closely  resemble,  in  both 
appearance  and  color,  the  twigs  upon  which  they  rest — ^the  nabit  of 
stretching  out  the  frt)nt  legs  and  feelers  greatly  enhancing  the  resem- 
blance— ^tiiat  when  they  are  few  in  numbers  it  is  difficult  to  recognize 
them.  A  few  green  specimens,  more  particularly  of  the  males,  may 
always  be  found,  even  among  the  mature  individuals. 

In  contemplating  these  singular  creatures  and  their  wonderful  resem- 
blance to  the  oak  vegetation  upon  which  they  occur,  one  cannot  help 
noticing  still  farther  resemblances.  They  are  bom  wit^  the  bursting  of 
the  bu^  in  the  spring ;  they  drop  their  eggs  as  the  trees  drop  ih&i 
seeds,  and  they  commence  to  fall  and  perish  with  the  leaves,  the  later 
ones  persisting,  like  the  last  leaves,  till  frost  cuts  them  offi 

ITS  APPEARANCE  EVERY  ALTERNATE  TEAR. 

As  will  have  been  already  noticed,  Mr.  Snow  has  found  from  his  own 
observations  that  the  insects  were  injuriously  abundant  every  other 
year,  and  I  have  been  interested  in  endeavoring  to  find  an  explanation 
of  this  fact.  The  increase  of  the  insect's  natural  enemies  whenever  tiiey 
become  excessively  abundant,  and  the  consequent  decrease  of  the  plant 
feeder  the  following  year^  undoubtedly  have  something  to  do  with  it; 
but  there  is  also  good  evidence  that  a  great  many  of  tiie  eggs  remain 
on  the  ground  for  two  consecutive  winters  before  hatching.  Messrs. 
T.  W.  Bringham  and  L.  Trouvelot  have  both  found  from  experience 
that  the  eggs  of  this  insect  for  the  most  part  hatch  only  after  the  inter- 
val of  two  years,*  and  an  examination  made  of  a  large  number,  which 
I  have  myself  kept  the  present  winter,  shows  that  while  some  have  pro- 
ceeded far  in  embryonic  development,  others  show  no  development  what- 
ever, thus  corroborating  the  experience  of  these  gentlemen. 

We  may  very  justly  conclude,  therefore,  that  the  species  will  only  be 
injurious  every  alternate  year. 

NATURAL  ENEMIES. 

Among  the  natural  enemies  of  this  Walking-stick,  Mr.  Snow  has  ob- 
oerved  that  the  crows  were  very  abundant  about  them,  as  well  as  some 

*  Proc.  Boat.  Soo.  Nat.  His.,  Vol.  XI,  pp.  88  and  89. 
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other  smaller  birds.  Turkeys,  as  well  as  cliickens^  also  feed  npon  them, 
and  may  be  made  good  use  of  while  the  insects  are  young  and  remain 
near  the  surface  of  the  ground. 

Of  the  insects  that  prey  upon  them,  I  noticed,  both  in  the  immature 
and  perfect  states,  three  species  of  Half-wing  bugs  (Heteroptera),  namely, 
Arma  spinosa,  Fodisus  oynictLSj  Say,  both  in  the  typical  form,  and  in  the 
variety  obscuripes  as  determined  by  Professor  TJhler ;  also  Acholla  mul- 
tispinosaj  De  Geer. 

REMEDIES. 

While  the  insects  are  young,  they  may  be  destroyed  by  sprinkling  the 
underbrush  in  the  timber  with  Paris  green  water,  wherever  the  timber 
is  inclosed  so  that  domestic  animals  can  be  kept  away  from  the  poisoned 
vegetation. 

The  most  satisfactory  means  of  averting  the  insects'  injuries,  however, 
will  be  found  in  the  destruction  of  the  eggs  during  winter.  Q^is  may  be 
done  either  by  digging  and  turning  them  under,  or  by  burning  over  the 
dead  leaves  among  which  they  lay. 

DIEBCBIFXTyS. 

• 

BlAPHEROMERA  FEMORATA.— JSTc'a— Bean-sliaped,  hftrdf  and  highly  jpoliBhed ;  obliquely  tnmoate  at 
anterior  end,  which  consiBts  of  a  dark,  oral,  ndaed  rim,  incloeing  a  slightly  elevate^  convex,  densely 
and  deeply  punctate  brown  lid,  which  is  replaced  after  the  yonng  has  hatched  by  the  white,  snnken 
anmion,  which  is  shed  within  the  egg.  Color  black,  with  freqnenfly  a  fiiint  olivaceous  hne,  the  ventral 
aide  in  strong  contrast,  whitish^  inclming  to  pale  fcdvons,  and  with  an  elliptical  scar  recalling  the  hilnm 
of  a  seed,  the  interior  slightly  depressed  the  borders  slightly  raised.  Thia  scar  reaches  to  near  the  lid 
anteriorly  and  ends  in  a  coru  posteriorly,  to  which  oora  the  black  color  of  the  posterior  extends  in  a 
broad  point.  There  is  nsnally  more  or  less  black  within  the  posterior  portion  of  the  scar.  Averaga 
IsBffthlS.S-" ;  depth  1.6»««»;  thickness  from  side  to  side  1.2— . 

JSoroo— When  newly  hatched  ILS^^*  long,  exclosive  of  antemus.  Color,  nniform  pale  yellowiah* 
freen,  the  front  pair  of  legs  speckled  with  brown.  Antemue  wiUi  rather  prominent  bristlea.  Sex 
Uidiatingaishable.    Femora  snb-eqnal  in  size.   Ko  femoral  spines. 

THE  GEEAT  ELM  LEAF-BEETLE, 

a 

{Monocesta  carylij  Say.) 
[Ord.  OoLEOPTEEA;  Fam.  Ohbysomelidje.] 

The  injuries  of  the  imported  elm  leaf-beetle  (Oaleruca  xantlwmelcenaj 
Sdirank) — a  small  pale-yellow  insect  with  black:  stripes,  and  having  the 
general  size  and  appearance  of  the  well-known  striped  cucumber  beetle) 
have  been  long  recorded  and  are  well  known  in  the  Southeastern  States. 
Some  interesting  observations  on  this  species  have  been  made  during 
file  year  on  the  department  grounds,  with  the  view  the  better  to  con- 
trol it,  but  want  of  space  and  time  will  prevent  publishing  the  results 
in  this  report. 

I  desire  to  call  attention,  however,  to  a  much  larger  beetle,  having 
very  similar  habits,  and  which  has  proved  extremely  destructive  to 
tlie  Eed  or  Slippery  Elm  in  Missouri  during  the  past  few  years.  The 
iMidden  appearance  of  this  insect  in  such  excessive  numbers  as  to  abso- 
kitely  strip  all  the  elms  of  this  species  through  the  woods  for  many 
miles  must  be  looked  upon  as  phenomenal ;  for  while  J.  F.  Melsheimer 
reported  the  beetle  many  years  ago  as  suificiently  numerous  in  some 
^ui»  of  Virginia  to  completely  defoliate  in  a  short  time  the  hazel  {Gory- 
1u8  Americanus),*  the  species  is  generally  considered  a  rarity  in  ento- 
mological cabinets.  Nor  can  I  find  that  anything  has  been  recorded  of 
Ub  adolescent  stages.  The  beetle  was  first  described  by  Say  (loc.  dt.)  as 
tkHeruoa  coryllj  and  is  the  only  Korth  American  species  of  the  genus 

"Auctore  bay,  Jonm.  Ac.  Nat.  So.,  PhiL,  in^l824. 
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Monocesta  to  which  it  is  now  referred,  the  genus  being  more  folly  rep 
resented  in  Central  and  South  America.    The  color  is  pale  clay-yellow, 
with  two  dark,  bluish  spots  on  each  wing-cover.    These  spots  are  varia- 
ble in  size,  and  sometimes  entirely  wanting. 

ily  attention  was  first  called  to  the  injuries  of  this  larva  some  three 
years  ago  by  Mr.  Geo.  W.  Letterman,  of  Allentown,  Mo.,  and  I  have 
since  b^n  able  to  trace  the  fall  natural  history  of  the  species  as  it  is 
given  below. 

The  parent  beetles  (PI.  lY,  Fig.  1,  jj)  make  their  first  appearance 
during  the  month  of  June,  when  they  may  usually  be  found  pairing  on 
tiie  tree  first  mentioned.  The  eggs  (PI.  IV,  Fig.  1,  a)  are  laid  on  the 
under  side  of  the  leaf  in  a  compact,  more  or  less  globose,  gamboge- 
yellow  cluster,  each  ^gg  surrounded  and  the  whole  mass  firmly  held  to- 
gether by  a  glutinous  substance.  There  are,  on  an  average,  about  126 
eggs  in  each  mass,  the  eggs  being  laid  in  layers.  In  general  appear- 
ance the  mass  bears  a  resemblance  to  a  yellow  raspberry.  Each  egg 
(PI.  IV,  Fig.  1,  6),  when  examined  separately,  is  seen  to  be  subspheri^ 
m  form  and  highly  polished. 

The  young  larvae  (PI.  IV,  Fig.  1,  c)  hatch  in  about  a  week  after  the 
eggs  are  laid^  and  at  first  congregate  around  the  empty  egg-sheUs, 
wluch  they  mbble  and  feed  upon.  For  about  two  days  they  remain 
close  to  ttieir  birthplace,  eating  only  the  parenchyma  of  the  lea^  and 
showing  so  little  inclination  to  travel  that,  should  the  leaf  by  acci- 
dent be  detached,  they  i)erish  rather  than  search  for  another.  They 
have  at  this  stage  of  growth  the  curious  habit,  when  disturbed,  of 
raising  the  abdomen  to  a  nearly  perpindicular  position^  holding  on  to 
the  leaf  very  firmly  with  their  jaws.  They  are  at  this  tmie  of  a  ^ossy 
yellow  color,  and  generally  shed  the  first  skia  two  days  after  birth,  the 
empty  skin  adhering  tightly  to  the  leaf. 

Li  the  second  stage,  the  color  of  the  worms  becomes  more  brownish,  and 
they  .are  more  active,  out  still  remain  clustered  together  upon  a  single  leaf 
or  branch,  scattering  but  slightly  in  proportion  as  they  skeletonize  one  leaf 
after  another.  They  yet,  for  the  most  part,  feed  upon  the  under  side 
of  the  leaf,  not  touching  the  upper  skm,  and  giving  to  the  leaves  a 
brownish,  speckled,  and  seared  appearance,  as  if  covered  by  patches  of 
some  brown  fungus.  The  excrement  is  voided  in  long,  bead-like  strings, 
which  cover  the  ground  or  hang  down  from  the  branches  and  leaves  pi 
the  infested  trees.  In  another  week,  or  when  the  larvae  are  about  half 
grown,  a  second  molt  takes  place,  they  preparing  for  it  in  the  usual 
manner  by  firmly  attaching  the  anal  joints  to  the  leaf.  (PI.  IV,  Fig.  1,  e.) 
In  the  beginning  of  the  third  stage  they  feed  indiscriminately  on  eitner 
side  of  the  lea^  but  still  refuse  to  touch  the  epidermis  of  the  oppo- 
site side.  The  gnawings  on  the  upper  side  at  this  stage  of  growth  are 
peculiar,  being  in  the  form  of  crescent  lines  with  narrow  strips  of  epi- 
dermis between  them;  whereas  on  the  under  side  there  is  no  such  regu- 
larity, and  all  is  eaten  but  the  stronger  cross  veins.  I  have  been  unable 
to  trace  any  further  molts.  This  third  stage  lasts  from  two  to  three 
weeks,  the  larvae  scattering  more  thoroughly  and  the  general  color  be- 
coming quite  brown  or  yellowish-brown.  As  the^'worms  reach  full 
growth  (PI.  rv.  Fig.  1,  ddd)  the  fleshy  part  of  the  leaves  is  entirely 
eaten  so  that  httle  reraaias  but  the  principal  ribs,  and  the  leaves  thus 
present  a  very  ragged  appearance. 

Toward  the  end  of  July  and  early  in  August  the  worms  cease  feeding 
and  descend  into  the  ground,  burrowing  therein  and  forming  a  simple 
oval  cavity  a  few  inches  below  the  surface.    They  lie  dormant  therein 
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through  the  full,  winter,  and  early  spring  months,  assuming  the  pupa 
state  (PL  lY,  Fi^.  1,  i)  but  about  a  week  before  the  beetles  issue. 

Experiments  made  upou  the  hirva  of  the  imported  ehn  leaf-beetle 
show  that  Paris  ^reen  water  is  very  effective  in  destroying  it,  in  both 
the  larva  and  beetle  states ;  and,  while  I  have  had  no  opportunity  of 
making  such  experiments  with  the  species  in  question,  I  have  no  doubt 
that  it  would  here  prove  equally  destructive.  The  larvsB  are,  through- 
out their  existence,  quite  sluggish  and  drop  to  the  ground  on  shght  dis- 
tui'bance.  A  good  shaking  of  an  infested  tree,  therefore,  will  bring 
most  of  them  to  the  ground,  and  experience  shows  that  they  have  little 
or  no  capacity  for  mounting  the  tree  again.  This  remedy  will  be  appli- 
cable to  cultivated  trees,  especially  before  they  get  too  large. 

THE  JUNIPER  WEB-WOEM. 

{Dapsilia  rutilana^  Iliibn.) 

[Ord.  LEProoPTERA;  Earn.  TORTRIOID^.] 

Plate  V,  Fig.  1. 

Among  tlic  insects  to  which  I  have  given  some  attention  during  the 
TOar  is  one  which  may  be  known  by  the  above  i)opular  name.  Mr.  P, 
H.  Foster,  of  the  Babylon  nurseries,  Babylon,  L.  I.,  had  already  corre- 
sponded witli  me  aboufc  the  ravages  of  this  worm  in  1877,  and,  after 
rearing  the  pcifect  moth  and  ascertaining  the  principal  facts  in  its 
natural  lii»story,  I  had  given  no  further  attention  to  the  matter  until  the 
following  letter  \v'as  received: 

Babylon,  L.  I.,  May  13,  1878. 

I>EAK  f?iR :  I  solid  yon,  by  mail  this  day,  Bome  specimens  of  diseased  Juniper.  I 
find  a  very  small  y^onu  uucaiscd  in  a  covering,  some  of  which,  no  doubt,  can  stiU  be 
ibujod  in  the  specinun  sent.  Also  one  perfect  insect  and  one  pupa  can  be  found.  I 
have  in  my  luiivery  liom  2G0  to  :>(J0  fine  Iinsh  and  Swedish  Junipers,  and  unless  I  ean 

find  a  remedy  tli<\v  \vill  .soon  bo  worthless  to  me. 
Yours,  respectfully, 

P.  11.  FOSTER. 

The  iiranics  of  this  insect  had  never  before  been  reported  in  thia 
country,  but  the  species  has  long  been  known  to  alTcct  Junipers  in  the 
south  of  Engluiid  and  other  i)arts  of  Europe.  The  probability  is,  there- 
fore, that  it  is  a  comparatively  recent  importation,  though  Mr.  Foster 
can  give  me  no  ^information  that  satisfactorily  bears  upon  the  point, 
since  he  himself  never  imported  any  Junipers,  but  obtained  his  stock 
when  quite  smnll  of  Messrs.  Higgins,  of  Flushing. 

Heine*  cites  this  species  as  having  but  a  limited  distribution,  reach- 
ing in  Germany  to  Mecklenburg.  It  is  rare  there,  the  moth  appearing 
in  June  and  July. 

In  England  the  moth  is  known  to  appear  as  late  as  July  and  August. 

All  the  facts  ascertained  about  the  habits  of  the  species  would  indi- 
cate that  there  is  great  irregularity  in  development,  but  there  is  but 
one  annual  brood.  The  insect  hibernates  at  different  stages  of  larval 
development,  and  the  chrysalis  is  found  tiiroughout  the  sprmg  months. 
The  moths  begin  to  appear  as.  early  as  April,  but  continue  to  issue  dur- 
iugthe  summer. 

The  eggs,  which  are  not  yet  known,  are  doubtless  laid  singly  upon 
diflorent  parts  of  the  tree  during  the  summer  months  and  the  worms 

'Sohmetteiiinge  D«iitsohlaiidA  and  der  Schweiz. 
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begin  to  appear  in  autumn.  I  found  no  trace  of  them  in  July,  and  Mr. 
Foster  has  often  wondered  what  became  of  them  during  the  summer. 

The  worm  from  birth  webs  the  leaflets  together  (PL  V,  Fig.  1,  a)  and 
lives  within  a  more  or  less  perfect  silken  tube ;  this  tube  being  more 
complete  around  the  hibernating  individuals.  The  sprigs  and  branches 
affected  by  the  worm  present  a  seared  and  brown  appearance,  and  a  tree 
badly  affected^  may  be  recognized  at  a  great  distance.  The  Irish  and 
the  Swedish  Junipers  (varieties  of  J,  communis)  are  both  badly  affected, 
but  I  did  not  find  it  on  the  Juniperus  VirginiantiSj  which  is  indigenous 
to  the  island. 

It  is  difficult  to  reach  this  worm  by  any  application  that  will  kiU  it  by 
contact,  and  for  that  reason  the  only  way  of  ridding  the  trees  of  it  is  to 
use  some  poison,  like  Paris  green  or  London  purple,  that  will  be  eaten 
when  the  worm  issues  from  its  web  to  feed. 

In  point  of  fact,  Paris  green  water  proved  effectual  in  some  experi- 
ments made  with  it  at  the  department  on  living  worms  in  confinement, 
whereas  gasoline,  which  Mr.  Foster  applied  to  the  trees,  seemed  to  have 
little  effect. 

Another  web-worm,  Ypsolophus  marginellusj  feeds  in  a  similar  maimer 
on  Juniper  in  England,  but  is  not  found  in  this  country. 

DKBCBIPnVS. 

Bapsiua  buttlana.— Xarvo— Xormally  conBtmctedt  eameons  in  color,  the  head  and  pro-thoimoio 
shield  hi£)ily  polished,  deep  gamboge-yellow.  The  head  retractile,  obliaue.  Ocelli  and  mandibles  more 
dnsky.  Body  wrinkled,  lupering  very  gradnally  from  meso-thoracio  joint  to  anus.  Kormal  oomnle* 
ment  of  legs.  The  piliferous  spots  extremely  small  and  indicated  more  by  the  short,  pale,  gH«*AT»iw^ 
setons  hairs  arising  therefrom.  Wrinkles  as  in  Fig. — .  Hind  borders  of  abdominal  Joints  slightly 
thickened  dorsaUy. 

Ohrytalit— Color  honey-yellow,  the  skin  so  delicate  that  the  colors  of  the  imago  show  dearly  thronxh 
it  prior  to  emergence,  iformally  shaped,  elongate,  slender;  the  abdominal  iomts  having,  sapeiio^, 
two  transverse  rows  of  rather  minnte  spines;  the  anus  blunt  and  nnarmea;  the  venter  wiu  a  few 
blnnt,  setons  hairs ;  the  antennial  sheaths  reaching  not  qoite  to  the  tip  of  the  wing  sheaths.  Averagt 
length,  6»". 

imoj/o— Average  expanse,  12"»*.  Primaries,  bright,  glossy  orange,  crossed  by  four  reddish'bitnm 
bands.  The  second  band  from  the  costa  is  slightly  angolate ;  the  third  band  has  the  form  of  a  letter 
E,  the  top  of  the  K  being  nsnolly  closed,  though  occasionally  open.  The  apical  band  is  wedge-shaped, 
reaching  nearly  to  inferior  angle.  Frequently  this  coalesces  with  the  inferior  part  of  the  third  mtaa. 
Indeed,  as  Wilkinson  states,*  though  constant  in  color  and  size,  much  variation  is  found  in  the  Ofiu^ 
mentanon  of  the  primaries.    Secondaries  dark  gray,  with  cilia  of  same  color. 

THE  OLOVEE-KOOT  BOEEE. 

{Hylesinus  trifoUij  Miiller.) 
[Ord.  CoLEOPTEEAj  Fam.  Scolytidje.] 

PI.  V,  Figs.  2  and  3. 

In  September,  1878, 1  received  from  Mr.  G.  C.  Snow,  of  Branchport, 
N".  Y.,  roots  of  clover  that  had  been  ruined  by  a  small  beetle  not  before 
reported  in  this  country  as  having  this  habit.  The  insect  was  fonnd  in 
all  stages  of  growth,  though  the  piincipal  injurj'^  had  evidently  been 
done  by  the  lars^ae,  which  worked  more  particularly  on  the  larger  roots. 
These  last-,  in  many  cases,  were  entirely  severed  at  the  surface  of  the 
ground.  The  flower-stalks  were  also  in  many  cases  eaten  into.  A  visit 
subsequ^itly  made  to  Western  jSTew  York  revealed  the  fact  that  in 
Seneea,  Onterio,  and  Yates  Counties  this  new  enemy  to  American  agri- 
culture had  been  prevalent  enough  to  prevent  the  cutting  of  the  clover, 
the  roots  being  entirely  devoured  and  the  plants  pulling  out  with  the 
greatest  ease  and  gathering  in  windrows  before  the  mower.  In  the 
fields  affected  I  failed  to  find,  after  hours  of  search,  a  single  plant  that 
did  not  contain  the  insect  in  some  stage,  and  in  fewer  or  greater  num- 
bers. 

*  British  Tortdces,  p.  318. 
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This  beetle  has  for  many  years  been  known  in  Europe,  and  in  Gter- 
many  more  particularly,  where,  as  appears  from  recorded  accounts  of  its 
maimer  of  working,  its  habits  are  exactly  as  I  have  found  them  in  this 
country.  Mr.  Pfarrer  Schmitt,  of  Mainz,  has  given*  what  is  perhaps- 
the  best  account  of  this  insect  on  record.  Mttller,  who  was  the  first  to 
describe  the  species,!  came  to  the  conclusion  that  its  natural  food-plant 
was  the  Trifolium  pratensej  and  that  its  work  was  the  principal  cause  of 
the  death  of  cultivated  clover  during  the  third  year. 

Mr.  Schmitt,  while  accepting  the  first  proposition,  was  inclined  to 
doubt  the  truth  of  the  second,  and  considered  that  the  cause  of  the 
death  of  the  plant  the  third  year  was  due  to  the  short  duration  of  life  of 
the  plant  and  the  mode  of  cultivation  in  Crermany. 

In  that  country  clover  is  sown  among  wheat,  and  during  the  first  y&r 
is  cut  with  the  latter.  In  the  second  year  the  clover  is  cut  once  for  fod- 
der, and  a  second  time  for  seed.  By  this  treatment,  argues  Schmitt,  the 
clover  plant  is  weakened,  and  suffers  from  exposure,  rain,  and  frost,  its 
roots  begin  to  decay,  and  the  plant  usually  does  not  survive  a  third 
summer.    The  nature  of  the  soil  may  also  have  some  influence. 

Nordlingerl  states  that  the  species  is  found  in  the  roots  of  Lartium 
Bcopariunij  while  Kaltenbach  §  includes  Medicngo  sativa  among  the  plants 
whose  roots  it  affects. 

While  the  facts  which  I  have  been  able  to  learn  in  relation  to  the  in- 
sect's work  in  this  country  confirm  the  views  of  Miiller  rather  than  those 
of  Schmitt,  yet  it  is  undoubtedly  true  that  this  beetle  flourishes  most  in 
the  roots  of  plants  that  have  been  injured  and  that  have  already  begun 
to  decay — bearing  out  in  this  respect  the  well-known  habits  of  otiier 
species  of  its  family  which  are  known  to  prefer  the  bark  of  trees  and 
the  woody  stems  of  plants  that  are  sickly  from  one  cause  or  another. 

I  have  found  the  insect  in  all  three  stages  of  larva  (Plat©  Y,  Fig.  2, 6), 
pupa  (c),  and  adult  (d)  up  to  the  time  of  frost,  though  the  perfect  beetles 
at  this  season  very  greatly  predominate.  The  insect  hibernates  in  any 
of  these  three  stages,  and  continues  propagating  as  soon  as  spring  opens, 
the  beetles  issuing  from  the  ground  and  pairing  during  the  early  sp^Ung 
months.  The  female  then  instinctively  bores  into  the  crown  of  the  roo^ 
eating  a  pretty  large  cavity,  wherein  she  deposits  from  four  to  six  pale, 
whitish,  elliptical  eggs.  These  hatch  in  about  a  week,  and  the  young 
larvae  at  first  feed  in  the  cavity  made  by  the  parent.  After  a  few  days, 
however,  they  begin  to  burrow  downward^  extending  to  the  different 
branches  of  the  root.  The  galleries  made  m  burrowing  run  pretty  reg- 
ularly along  the  axis  of  the  roots  (Plate  V,  Fig.  2,  aaa)j  and  are  filled 
with  brown  excrement.  The  pupa  is  formed  in  a  smooth  cavity,  gener- 
ally at  the  end  of  one  of  these  burrows,  and  may  be  found  in  small 
numbers  as  early  as  September. 

It  is  the  custom  in  Western  New  York  to  sow  the  clover  in  spring 
on  gi'ound  already  sown  to  fall  wheat.  This  is  generally  done  while  the 
snow  is  yet  on  the  ground  or  while  the  frost  is  disappearmg,  one  peck 
of  seed  heing  used  to  the  acre.  The  clover  is  allowed  to  go  to  seed  in 
the  fall  and  usually  produces  but  little.  During  the  second  year  one 
crop  of  hay  and  a  crop  of  seed  are  obtained.  It  is  during  this  second 
year  that  the  injmy  of  the  Hylesinus  is  most  observed. 

No  experiments  have  yet  been  made  with  a  view  of  preventing  the 

•Stettiner  Ent.  Zeit.,  1844,  pp.  389-397. 

t  Avis  SOT  imo  espdce  de  Bostriche  qni  d^tmit  les  racines  da  Trifle  des  pr^.  M^iik 
8oc.  IX^p.  Mt.  Tonerro.     I,  p.  47  (1807). 

tDie  Kleincn  Feindo  der  Landwirtschafl;,  1869,  p.  234. 
iDiePflanzenfcinde,  etc.,  p.  121. 
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injuries  of  this  clover  pest,  and  no  other  mode  of  prevention  suggests 
itself  to  my  mind  than  the  plowing  under  of  the  clover  in  the  spring  of 
the  second  year,  if  the  presence  of  the  beetle  is  observed. 

There  exists  another  species  of  Hylesinus  in  this  country  so  closely 
allied  to  trifolii  tliat  the  two  are  easily  confounded.  The  species  in 
question  was  described  by  Dr.  Le  Conte  as  opaculus  in  1868,*  and  has 
been  found  infesting  Elm  and  Ash,  by  Mr.  E.  A.  Schwarz.  The  Clover- 
root  borer  has  been  considered  synonymous  with  opa<mltiSy\  but  a  criti- 
cal examination  shows  the  following  pretty  constant  structural  difference 
between  the  two : 

DIFFEBEXCES 


HyUstnv*  opaculus,  Le  Conte, 


between 
and 


if.  trifolii,  MUller. 


Stout,  opaque;  when  mature  of  a  uniform  ploe- 
Dus-black  color.    (PL  V,  Fig.  3,  a.) 

Head  punctolate.  not  narrow  in  front,  without 
transrerae  impression  in  front  of  eyes. 

Epiatoma  (PL  V,  Fig.  3,  h)  truncate  or  yery 
alightly  and  broadly  emarg^ate. 

Labmm  visible. 

Antennial  club  very  large,  oblong-oval,  less  solid ; 
the  two  first  Joints  shining  and  pubescent  only  at 
apex. 

Thorax  wider  than  long,  very  densely  punc- 
tate; pubescence  moderately  tMck  and  short. 

Elytral  striae  (PL  V,  Fig.  3,  d)  evidently  im- 
pressed and  regularly,  coarsely  punctate;  inter- 
atices  very  distmct,  each  with  a  regular  row  of 
small  tubercles,  which  become  more  acute  toward 
the  apex  and  the  sides. 

Pubescence  very  coarse  and  short. 

Tibiffi  (PL  V,  Fig.  3,  e)  hardly  dentate. 

Live^  under  dry  bark  of  elm  and  ash  trees. 


Smaller,  more  slender,  elytra  somewhat  shining; 
when  mature  piceous-black,  elytra  more  or  leai 
reddish-brown.    (PL  V,  Fig.  8,  «.) 

Head  more  strongly,  rugosely  punotnred,  with 
a  transverse  impression  in  front  of  eyes  amd  nar« 
rowed  in  &ont.. 

Epiatoma  (PL  V,  Fig.  3,  a)  tri-siniiftto  and  con- 
sequently bidcndate  m,  mldale ;  median  sinuation 
sometimes  [in  the  male  ?]  triangular. 

lAbmm  not  visible. 

Antennal  club  much  smaller,  oral,  aoUd,  en- 
tirely opaque,  and  pubescent. 

Thorax  as  wide  as  long,  more  ooarselv,  mgoMly 
pnnctate ;  pubescence  very  sparse  but  long. 

Elytral  striae  (PL  V,  Fig.  3,  i)  hardly  impreased 
and  very  coarsely  punctate ;  interstices  mach  less 
distinct,  coarsely,  rugosely  punctate. 


Pubescence  much  finer,  sparser,  and  longer. 
Tibi»  (PL  V,  Fig.  3,  h),  with  hirge  teetJi  irt  outer 
apical  edge. 
Lives  in  the  roots  of  clover. 


That  this  insect  also  has  its  natural  enemies,  however  Insufficient  they 
may  be,  is  proved  by  the  fact  that  I  found  preying  on  it  a  TeUpharid 
larva^  which  agrees  with  that  of  Telephorus  bilineatiiSy  Say,  as  already 
described' by  me.f 

DESCEirm'K. 

Hylesinus  TRiFOLii.—Xarra — Of  nomaal  form  and  chi;jactcr.  Length,  3""».  Head,  honey-yellow, 
with  the  mouth  parts  brown ;  rest  of  body  dingy  white. 

Pupa — ^Length,  2.2"™,  characterized  by  having  two  minute  spinous  projections  on  top  of  head,  and 
two  somewhat  larger  anal  points.  The  thorax  had  a  slight  medio-dorsal  carina,  and  a  few  sparse 
bristies. 

THE  CLOVER-SEED  MIDGE. 
{Cecidomyia  leguwAnicola^  Lintuer.) 

[Ord.  DiPTEEA;  Earn.  Cecidomyid^.] 

Wliile  the  Hylesinus  }nsX,  treated  of  was  proving  so  destructive  to  the 
roots  of  clover  in  \yestcm  New  York,  the  seed  itpclf,  where  the  beetle 
was  not  working  badl^,  was  very  seriously  afiected  by  the  bright  orange 
larvjc  of  a  minute  two-winged  Hy,  having  both  the  h?ize  and  general  ap- 
pearance of  the  common  Wheat  midge  (Cecidomyia  iritici). 

Clover  infested  with  these  larvae  was  first  sent  to  me  the  latter  part  of 
last  August  by  J\Ii\  Snow,  and,  upon  subsequently  visiting  Western  New 
York,  I  had  an  opportunity  of  studying  the  species  in  the  field.    It  seems 

*  Trana.  Am.  Ent.  Soc,  1868,  p.  170. 
tProc.  Am.  PhU.  Soc,  1876,  p.  380. 
Hth  Mo.  Set.  Bep.^  1871,  p.  29. 
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to  have  attracted,  attontion  more  particularly  during  the  last  two  years,* 
and  bids  fair  to  become  as  serious  a  drawback  to  the  raising  of  clover 
seed  as  the  Wheat  midge  has  in  past  years  been  to  the  raising  of  wheat. 

The  first  published  notice  of  this  insect  was  in  the  difierent  rei)orts  of 
the  proceedings  of  the  annual  meeting  of  the  New  York  State  Agricult- 
ural Society,  held  at  Albany  in  January,  1879,  where  Mr.  J.  A.  Lintner. 
of  the  State  Museum  of  Natural  History,  referred  to  its  ravages,  and 
briefly  described  the  larva  under  the  name  of  Ceddomyia  trifolUA 

The  larvae  (PI.  VI,  Fig.  3,  a)  affect  the  heads  of  clover  m  the  same 
well-known  manner  that  the  Wheat  midge  affects  wheat,  and  in  all  essen- 
tial life-habits  agree,  so  far  as  I  have  been  able  to  learn,  with  that 
species.  When  full  grown  these  orange  larvcB  quit  the  clover  heads,  drop 
to  the  ground,  and  either  work  a  short  distance  beneatii  the  surface  or 
hide  under  the  dead  leaves  and  other  shelter  that  may  be  thereon.  Here 
each  forms  an  oval,  compressed,  rather  tough  cocoon  of  fine  silk,  with 
particles  of  the  surroundmg  earth  or  other  objects  adhering  to  the  outside 
and  rendering  its  detection  extremely  difficult  The  pupa  state  is  assumed 
within  the  cocoon,  and  when  about  to  give  forth  tiie  fly  the  pupa  works 
itself  through  its  silken  covering  and  to  the  surface  of  the  ground. 

The  flies  (PI.  VI.  Figs.  1,  2)  begin  to  issue  in  September,  and  continue 
issuing  all  througn  the  mild  autumn  weather  and  Aring  the  ensuing 
spring.  In  a  warm  room  I  have  had  them  issue  all  through  the  winter. 
None  of  the  writers  on  injurious  insects  mention  any  midge  of  the  kind 
as  affecting  clover  in  Europe,  though  Curtis  J  mentions  wiS.t  is  evidently 
the  larva  of  a  Cecidomyia  as  affecting  tares,  the  larvte  being  concealed 
amongst  the  calyces  and  eating  into  and  consuming  the  incipient  pod. 
The  flowers  of  the  Bird's-foot  clover  {Lotus  corniculatus)  are  also 
"strangely  transformed^  there  by  the  larva  of  Cecidomyia  loti. 

If  the  injuries  of  this  insect  should  become  serious,  the  clover-seed 
raiser  will  be  obliged  to  abandon  for  a  series  of  years  the  growth  of  this 
crop,  as  in  no  other  way  are  we  likely  to  be  able  to  affect  the  multiplica- 
tion of  the  enemy.  The  more  thoroughly  farmers  combine  in  this  course 
in  any  given  district  the  more  effectual  will  be  the  eradication  of  the  evil. 

This  clover  midge  is  readily  distinguished  from  the  Hessian  fly  by 
being  but  half  as  large  in  all  stages,  and  by  the  flies  usually  having 
fewer  joints  to  the  antenna).  From  the  wheat  midge  it  is  also  readily 
distinguished  in  the  perfect  state,  as  this  la«t  has  twenty-four  joints  to 
the  antenme  in  the  male  and  twelve  in  the  female. 

DESCR1PTI\TS. 

Cecidomyia  lkgiiuxicoia— Z-^nj^A,  mali,  1.3*"  to  1.6~»;  femaU,  2.C""'  /o3.6*".  Alar  expanse,  maU 
3  iQ  4iiiJB^.  female  3,3  to  4.7"".  Abdomen  red,  thorax  hrownuh-red;  antenncB  pediceUed  an^  15-joinUd  in 
Aemale,  sessile,  and  10-jointed  in  the  female.  Wings  hairy  {  trannverse  veiiilet  feeble;  palpi  i-jointed; 
ovipositor  4-jointed  ar.d  as  long  as  the  body  when  extended, 

• 

Egu — Unobserved,  bat  ijvill  doubtless  prove  very  similar  to  that  of  tritici  or  of  destructor,  that  of 
this  last  being  0.5n"  long,  cylindrical,  rounded  at  each  end,  soft,  translucent,  and  pale  orange-red  in 
color. 

•From  Bomo  facts  which,  as  I  learn  from  Mr.  Lintner,  havel)een  commnpicated  to 
him  by  Prof.  H.  Brewer,  of  Yale  College,  New  Haven,  Conn.,  it  is  quito  probable 
that  this  same  midge  was  at  work  on  the  clover  in  Tompkins  County,  New  York,  over 
thirty  years  ago. 

1  The  descrii)tion  was  repeated  under  the  same  name  in  the  Canadian  Entomologi^" 
(vol.  xi,  p.  45),  hut  finding  subsequently  that  the  specific  name  had  previously  bj 
applied  by  Loow  (Verb.  Zool.-Bot.  Gesell.  vol.  xxiv,  Wien,  1874)  to  a  species  foi 
A  sort  of  gall  on  the  common  clover  in  Europe,  Mr.  Lintner  recently  substitute 
specific  name  leguminicola.    Meanwhile  I  had  given  it  the  name  of  I/infnmi 
neotion  with  the  description  here  published,  which  has  been  in  the  print/ 
since  last  March.    The  delay  in  the  publication  of  the  report  has  enabled  r 
Mr.  Lintner^s  last  name. 

tVKmloMotSy  p.  487. 
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Larva  (PL  VT,  Fig.  3)— Length  2.3"»»';  diameter  in  middle  of  body  about  \  of  the  lenffth;  eUipsoidal, 
sab-cyUndric,  flattened  vcntnOIy,  tapering  but  slightly  at  the  ends,  which  are  ronnd^  when  at  rest ; 
snrface  minutely  granulate.  Joints  well  separated.  Color,  bright  orange-red,  inclining  to  pink  when 
mature.  Head  small,  brownish,  sub-acute,  and  furnished  with  two  prominent  exartlonlate  antennal 
tubercles,  which  arise  from  lateral  swellings  and  which  are  as  long  as  the  head  proper  is  wide  at  base; 
basal  piece  or  neck  (erroneously  considen^  an  additional  joint  by  some  writers),  into  which  tilie  more 
homy  part  recedes,  sub-quadrate.  Abdominal  joints  sub-equal  in  length,  except  the  last,  which  is  very 
small,  bilobed,  and  nearly  surrounded  by  the  penultimate  joint.  St  igmata  raised  on  short  tubercles  which, 
firom  a  ventral  view  (as  in  the  figure),  are  seen  proiectiiig  laterally  from  the  anterior  third  of  each  of  the 
first  seven  abdominal  joints  (jts.  4-10).  The  pro-tnoraeic  and  the  eighth  pair  of  abdominal  spiracular 
tubercles  are  visible  only  upon  a  dorsal  view,  and  are  Rituated  at  the  hind  border  of  their  respective 
joints,  the  former  directed  forward  and  the  latter  backward.  The  three  thoracic  joints  and  tine  two 
anal  ioints  have  each  a  stroni^  lateral  bristle.  The  "  breast'-boue  "  is  honey-yellow,  the  stem  narrow, 
the  club  with  a  circular  notch  m  front  and  produced  laterally,  so  as  to  have  in  all,  four  rather  blnnt 
points  as  in  the  figure. 

CoMxm— Broadly  ovoid,  2""  long,  opaque,  tough,  composed  of  very  light  gray  silk,  TLSoaUy  oovwed 
with  dirt 

Pupal  exwoium — ^Dirty  white,  with  the  antennal  sheaths  honey-yellow  and  projecting  each  aide  like 
the  handles  to  an  urn,  tne  capiiate  bristles  of  moderate  length,  mie,  and  white. 

J'amale— The  denuded  body  of  the  female  is  bright  red.  Normally,  however,  each  abdominal  joint 
has  a  band  of  black,  lanceolate  scales,  which  obscure  the  color  unless  the  body  be  stretched.  Yent«r 
veUowish-gray,  hairy.  Legs  brown  outside,  lighter  inside.  Head  black.  Antennie  yellowiah-red ; 
16-jointed ;  jomts  sessile ;  the  two  basal  ioints  elobose,  the  rest  sub-cylindrical,  narrower  anteriorly  tham 
posteriorly,  convex  in  fh>nt,  concave  behind ;  nairs  sparse,  as  long  as  the  joint,  and  curving  forwards; 
no  definite  number  of  whorls.  Palpi  about  as  long  as  face ;  4-loin^ ;  jt.  3  as  long  as  1  and  2  together; 
Jt.  4  onf»-fourth  longer;  all  armed  with  short,  sparse  hairs.  Halteres  reddish-yellow,  olavate.  w'inga 
oloBely  pubescent,  the  fringe  extending  from  tne  second  vein  to  the  hind  base :  transverse  vein  indistinct, 
and  oiten  invisible  in  specmiens  mounted  in  balsam.  Ovipositor  4-4ointed,  telescopic ;  last  joint  with  a 
TMitral  terminal  ti^i, ;  basal  Joint  twice  »s  long  as  broad :  second  jomt  four  times  as  long  as  first;  third 
joint  three  times  as  long  as  first ;  fourth  joint  as  long. as  basal  joint. 

Jfa2»— AntenniB  15-jomted:  two  basal  joints  globose,  the  rest  pedioelled ;  the  i>edicel8  white  and  aa 
long  aa  the  globular  partAfiich  is  nearly  black ;  [left  antenna  of^one  specimen  with  but  14  joints,  ow- 
ingto  a  coatescence  of  thi^th  and  6th] ;  more  hairy  than  in  the  female,  out  with  no  definite  umnber  vf 
wnorla.  Genitalia  broad,  prominent,  protruded  by  a  slender  pedicel ;  each  clasper  consisting  of  a  swol- 
len baaal  joint  and  a  terminal  hook,  wnich  is  obliquely  truncate  at  tip. 

Hany  specimens  examined. 

These  Cecidomyi»  are  often  quite  difficult  to  rear  to  the  perfect  state,  and  it  has  been  customary  to 
name  them  firom  the  larve  when  these  produce,  as  they  very  frequently  do,  galls  or  other  abnomiities 
of  the  food-plant,  by  which  the  species  is  readily  recognized  and  distinguished.  There  is  some  discrep- 
ancy between  the  above  description  of  the  larva  and  that  given  by  Mr.  Lintner,  who  describes  the  lateral 
fleshy  tubercles  as  arising  ^^at  about  the  middle  of  each  segment,"  and  does  not  mention  the  stigmata. 
Yet  I  cannot  doubt  but  that  the  insect  under  consideration  is  the  same  species  examined  and  stadied 
by  my  friend. 

Compared  with  the  two  other  most  destructive  species  of  the  genus— triCiei  and  dettruetor—tr^aUi 
shows  the  following  differences.  The  former  has,  on  an  average,  24  joints  in  the  male  and  fhna  12  to  13 
in  the  female  antenna.  Dettructor  has  sometimes  as  many  as  20  in  the  male  and  19  in  the  female^ 
though  authors  give  an  average  number  of  17 ;  while  trifolU  has  15  in  the  male  and  16  in  the  fSoouile. 
The  number  of  joints  varies,  so  that  upon  this  character  alone,  unless  thwe  is  great  difference,  speeiflo 
distinotionB  cannot  safely  be  founded. 

In  both  tritiei  and  destructor  the  joints  of  the  female  antenns  are  pedicelled,  while  in  tr\f€^  thej 
are  sessUe.  In  trifolii  the  palpi  are  4joiBted,  as  they  are  also  (according  to  Curtis)  in  tritiei^  while  in 
dettructor  they  are  3-jointed.  In  trifolii  the  transverse  vein  is  present  tbough  indistinct ;  in  tritiei  it  is 
distinct,  and  in  destructor  it  is  absent.  In  trifolii  the  ovipositor  is  4-jointe<l ;  in  tritiei  and  dettruttor  it 
is  described  as  2-jointed ;  but  here  again  the  descriptions  are  at  fault,  due  no  doubt  to  the  fact  that  the 
basal  joint  has  been  considered  the  terminal  abdominal  and  that  the  separation  of  the  3d  and  4th  is  readily 
overlooked.  The  male  genitalia  are  larger  and  more  prominent  in  tri/olii  than  in  either  of  the 
others.  The  larvoB  of  tri/olii  and  tritiei  are  very  similar.  The  an.il  joint  of  tritiei  is,  however,  armed 
with  six  strong,  pointed  tubercles,  which  are  not  present  in  trifolii,  while  the  antennal  tubercles  are 
longer.  The  spiracular  tubercles  are  similar,  but  in  tritiei  they  are  more  dorsal  and  cannot  be  seen 
fh>m  a  ventral  view,  whiltf  tlie  last  pair  [on  joint  11]  is  more  prominent.  The  angles  of  the  "breast* 
bone"  in  tritiei  are  somewhat  more  it>undod  than  in  trifolii. 

The  larva  of  destructor  differs  radically  from  either  of  the  others.  It  is  about  twice  as  large,  and  joints 
10,  11,  and  12  are  crowded  so  closely  together  that  it  is  difficult  to  distinguish  them.  The  anal  joint 
bears  two  rounded  tubercles  at  tip.  The  spiracular  tubercles  are  not  perceptible;  the  head  is  more 
rounded  than  in  trifolii;  the  antennal  projections  are  much  shorter.  The  "breast-bone"  is  smaller,  the 
club  being  but  little  larger  than  the  stem,  which  is  slightly  enlarged  at  base.  The  lateral  anjlM  to 
the  club  are  entirely  wanting. 
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THE ^ APPLE  COLEOPHORA. 

{Ooleqphara  malivarellaj  K.  sp.) 
[Ord-iiEPlDOPTERA;  Fam.  TrNEiD-ffl.] 

(Plato  Vn,  Fig.  1.) 

In  the  early  part  of  June,  1877, 1  received  a  letter  from  Mr,  William 
Fairweather,  of  Densmore  Apple  Farm,  McLane,  Erie  County,  Pennsyl- 
vania, in  which  he  complained  bitterly  of  the  ravages  of  a  certain  case- 
bearing  worm,  specimens  of  which  accompanied  the  letter. 

Its  method  of  work  and  the  amount  of  injury  done  by  the  insect  may 
be  gathered  by  extracts  from  this  and  subsequent  letters  from  Mr.  Fair- 
-weather : 

June  12, 1877.— I  noticed  it  as  soon  as  the  bnds  began  to  swell,  and  it  seemed  as  if  there  was  one  of 
each  bud  on  almost  every  tree  in  the  orchard.  They  are  now  attacking  the  fruit,  eating  a  hole  into  the 
young  apple  formation  and  devouring  the  interior,  leaving  it  a  perfect  shelL  *  *  *  Since  writing  the 
above  I  have  examined  some  of  the  trees  and  fonnd  a  great  many  of  the  limbs  denuded  of  leaves,  espe- 
olally  in  the  smaller  trees,  and  a  large  number  of  the  top  shoots  of  the  larger  ones  have  never  budded 
out,  the  buds  having  apparently  been  stung  by  the  insect,  and  are  now  hollow  and  decayed. 

June  22, 1877.— In  addition  to  my  former  communication  I  have  to  say  that  the  larvse  have  now  left 
the  leaves,  apparently  satisfied  with  the  amount  of  damage  they  have  done,  and  taken  up  u  fixed  abode 
on  the  twigs.  In  our  orchard  of  over  8,000  trees  there  is  scarcely  one  which  is  not  more  or  less  infested. 
The  small  and  weakly  trees  seem  to  suffer  most,  some  of  them  having  their  leaves  like  perfeot  skel* 
etons.    *    *    * 

July  7, 1877.— I  find  on  examining  the  trees  that  the  case-bearers  have  left  their  cases.  They  oeaaed 
working  in  the  leaves  about  the  time  I  sent  you  the  last  lot  (June  22)  and  must  now  be^  flying  about  in 
the  moth  state.  I  noticed  them  first  about  the  1st  of  April,  wheiithe  buds  were  commencing  to  shoot 
forth,  and  it  seemed  to  me  as  if  the  eggs  were  laid  right  on  the  e&d  of  the  bud,  and  as  soon  as  it  burst 
open  the  caterpillar  was  ready  to  commence  active  operations.  *  *  *  I  noticed  that  the  bladk  ant, 
which  is  a  vigorous  foe  to  a  good  many  species  of  caterpillar  which  attack  the  apple  tree,  is  powerless 
against  this  pest,  on  account  of  the  tough  case  or  shield  under  which  it  carries  on  its  destmotive 
operations. 

May  8, 1878.— It  is  worse  this  year  than  last,  and  has  rendered  large  numbers  of  trees  nearly  leaf, 
less.  The  eggs  are  apparently  laid  on  the  end  of  the  young  bud  before  it  opens,  the  leaves  being  thus 
attacked  before  they  have  a  chance  to  grow.  *  *  *  It  seems  proof  against  insect  enemies  with  its 
homy  cover. 

Jtdy  3, 1878.— At  this  season  they  get  mostly  out  of  sight  They  have  mostly  finished  eating  the 
leaves  now. 

From  the  facts  thus  communicated;  from  observations  made  upon 
specimens  sent  by  Mr.  Fairweather,  and  from  the  known  and  quite  con- 
stant habits  of  the  genus  to  which  the  species  belongs,  we  are  able  to 
give  a  pretty  full  account  of  this  fresh  addition  to  the  already  long  cat- 
alogue of  insects  injurious  to  the  Apple.  • 

The  moth  (PI.  VII,  Fig.  1,  d),  which,  with  the  other  members  of  the 
family,  is  a  night-flier,  issues  from  the  chrysalis  from  the  first  to  the 
middle  of  July.  Judging  from  the  well-known  habits  of  the  closely 
allied  European  anatipennella  the  female  doubtless  lays  her  eggs  upon 
the  under  surface  of  the  leaf,  and  the  young  larvae  hatch  out  in  Septem- 
ber, and  live  upon  the  under  surface  of  the  leaves  until  frost.  They 
form  pistol-shaped  cases,  which  are  very  tough — almost  homy  in  con- 
sistence—being made  of  silk,  mixed  with  a  small  amount  of  excrement 
and  with  debris  of  leaves.  The  inside  lining  is,  however,  of  pure,  whitish 
silk.  The  posterior  end  of  the  case  is  curved  as  in  the  figure,  and  in 
fhe  outer  edge  of  this  i)osterior  curve  is  a  longitudinal  sUt  or  ori^i^e 
which  the  elasticity  of  the  substance  and  the  peculiar  curve  of  the  case 
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at  that  point  tend  always  to  keep  closed.  Considerable  force  from  an 
outside  enemy  would  be  necessary  to  open  this  orifice,  though  from  the 
inside  the  slightest  pressure  enables  the  larva  to  protrude  its  anal  seg- 
ment when  the  excrement  is  to  be  voided.  It  is  through  this  opening, 
also,  that  the  perfect  moth  emerges  from  the  case. 

During  the  autumnal  months  Sir.  Fairweather  seems  not  to  have  no- 
ticed the  young  larvae,  and  they  are  then  very  easily  overlooked  for  three 
reasons:  1st,  their  small  size  at  this  time;  2d,  the  size  and  toughness  of 
the  leaves ;  and  3d,  the  habit  which  the  worms  have  of  feeding  in  the  fall 
on  the  under  side  of  the  leaf  only.  Upon  the  approach  of  winter  they  mi- 
grate to  the  twigs  and  fasten  their  cases  thereto  with  silk,  remaining 
fixed  untU  early  spring,  when  they  begin  operations  by  attacking  the 
unopened  buds.  The  injury  which  they  do  from  this  time  on  is  shown 
in  Mr.  Fairweather's  letters.  The  larvae  now  feed  upon  and  skeleton- 
ize the  upper  surface  of  the  leaf,  devouring  only  the  parenchyma,  and 
tiiey  also  have  the  injurious  habit,  according  to  Mr.  Fairweather,  of 
burrowing  into  the  young  apples.  About  the  middle  of  June  they  aban- 
don the  leaves,  and,  attaching  themselves  firmly  to  the  twigs  with  silk, 
transform  into  chrysalides.  Before  doing  this,  however,  they  completely 
reverse  their  position  in  the  cases  so  that  the  chrysalis  faces  the  i^t-like 
orifice  where  was  formerly  the  anus  of  the  larva.  It  seems  as  though 
the  remark  of  Stainton,*  to  the  effect  that  the  chrysalis  is  inclosed  in  the 
last  larv^al  skin  and  is  consequently  never  seen,  is  not  carried  out  in  Uiis 
species,  as  the  skin  of  the  larva  is  completely  cast  off  and  wedged  into 
the  lower  orifice  of  the  case.  In  about  three  weeks  tlie  perfect  insect 
issues,  forcing  its  way  through  the  posterior  slit  with  the  greatest  ease^ 
and  leaving  behind  no  trace  of  its  exit. 

The  only  enemy  of  this  insect,  so  far  known,  is  a  minute  Chalcid  fly, 
which  has  increased  to  sud|i  an  extent  since  the  ravages  of  the  Ooleophora 
became  apparent  on  Mr.  Fairweather's  place  that  it  bids  Mr  to  render 
additional  remedies  unnecessary.  The  specimens  sent  in  1877  were  not 
parasitized.  Those  sent  in  1878  were  about  half  of  them  affected,  and 
of  twenty- four  specimens  received  in  M^ch,  1879,  seventeen  had  been 
destroyed  by  this  little  fly,  which  I  have  not  yet  found  time  to  properly 
study. 

The  same  direct  remedy  recommended  for  Chapin's  Apple-leaf  roller 
and  the  Juniper  Web-worm  will  apply  here. 

DKSCBimVE. 
COLKOrilOKA   MALIVOEELLAf    N.    Sp.— ^flf/l— TJlllmOWIl. 

Larva — Length  4"»*.  Color  pale  yellowish,  often  with  faint  roseate  hno.  Head  retractile,  large, 
black,  granulatoil,  and  with  a  few  rather  long  hairs  at  sides ;  median  sutnro  white ;  antenneo  i^ointed, 
yellow,  with  the  base  of  each  Joint  white,  the  two  basal  joints  eqnal  in  length,  the  third  ana  fourth 
each  one-half  as  long  and  more  slender;  a  long  bristle  arises  from  apex  of  second  joint.  Proleffs 
brown  with  the  tips  whitish;  thoracicle^s  yellowish  with  the  claws  blackish.  Thoracic  Joints  each 
with  a  bkickish,  strongly  granulate  chitmous  patch  at  the  lateral  projection,  the  racsothoracic  Joint 
having  also  two  narrow  black  transverse  dorsal  ppots  posteriorly,  and  a  enbdorsal  jyellowish  spot  of 
a  similar  nature.  The  two  anal  joints  are  covered  with  brown  granulations  and  funushed  with  ratiior 
long  hairs. 

Imago — Female:  expanse  H™".  Head,  face,  and  palpi  white.  Antennas  white,  annulated  with 
fuscous;  basal  joint  with  a  long  tuft  of  intermingled  white  and  fuscous  scales  reaching  to  sixth 
Joint.  Primaries  fuscous  (mouse  color  more  nearly),  with  many  white  scales  at  base,  especl^y  behind 
the  median  vein.  Cilia  fuacous ;  secondaries  fuscous;  thorax  white,  with  a  few  fuscous  scales.  Ab- 
domen, with  the  anal  tuft,  whitish.  Legs  white  with  a  ring  of  fuscous  at  the  base  of  each  tar^  joint. 
Male:  expanse  12.rj«»».  Ditfen  from  female  in  the  head,  face,  and  palpi  being  fuliginous,  and  in 
having  no  tuft  on  the  basal  antounal  joint;  also,  in  being  somewhat  darker,  the  wings  usually  lacking 
the  white  basal  scales,  and  the  legs  being  more  grayish. t 

*Nat.  Hist,  of  the  Tineiua,  Vol.  IV,  p.  4. 

t  This  species,  in  the  sexual  diiTerenco,  conflicts  with  Stalnton'a  grouping,  in  which  species  having  a 
tuft  to  basal  joint  of  antenna)  and  with  the  wings  unicolorous  arc  brouglit  together. 
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FULLEli'S  EOSE  BEETLE. 

[Aramxgus  Ficlleri,  Horn.) 
[Orel.  C0LEOPTERA5  Earn.  OTiORHYNcnm^.] 

Within  the  past  five  or  six  years  frequent  complaints  have  been  made 
of  the  faihiro  of  Tea-roses,  the  cultivation  of  which  has  become  a  very 
important  and  lucrative  branch  of  flower  culture.  This  failure  has 
recently  been  ascertained  to  be  due  to  the  larva  of  a  little  gray  snout- 
beetle,  sho\\'n  in  its  dilferent  sttiges  on  Plate  VU,  Fig.  2» 

Mr.  Peter  Henderson,  of  Jersey  City  Heights,  N.  J.,  has  himself  suf- 
fered very  much  fiom  the  work  of  this  insect,  and  I  have  had  considerable 
correspondence  with  him  during  the  winter  upon  the  subject.  The  fol- 
lowing quotation  is  from  one  of  my  letters  replying  to  his  inquiries : 

*^Tho  first  knowledge  which  I  obtained  of  this  insect  was  through  our 
mutual  friend,  Mr.  A.  S.  Fuller,  who  sent  me  specimens  in  1875,  the 
species  being  then  undescribed.  In  1876  it  was  described  under  the 
name  of  Aramigus  Fulleri,  by  Dr.  G.  H.  Horn,  in  the  proceedings  of  the 
American  Philosophical  Society,  vol.  xv,  page  94.  Mr.  Fuller  had  found  it 
in  greenhouses,  and  somewhat  inj  urious  to  camellias.  It  seems  to  be  quite 
wide-spread,  occurring  from  the  Atlantic  at  least  as  far  west  as  Mon- 
tana, and  its  habit  of  injuiiously  affecting  roses  and  other  green-house 
plants  must  be  looked  upon  as  a  comparatively  recent  acquirement. 
3uch  instances  of  newly  formed  habits  are  constantly  presenting  them- 
selves to  me  in  my  stutlies  of  insects.  The  beetle  seems  to  be  purely 
American,  and  thegenus  Aramigus  was  in  fact  erected  for  it  and  another 
8i)ecies  {Aramigus  tessclatus)^  of  about  the  same  size  but  of  a  silvery 
white  color,  with  faint  green  hue,  which  I  have  found  in  Kansas  upon 
the  well-known  "resin  weed."  The  beetle  belongs  to  the  same  fanuly, 
and  is  prptty  closely  allied  to  a  well  known  European  beetle  {Otiorhynchm 
sulcatm,  Fabr.),  which  is  larger  and  darker  in  color,  and  Is  also  very 
injurious  to  greenhouse  plants,  as  well  as  to  some  grown  out  of  doors. 
This  species  also  occurs  in  this  country^  as  I  have  specimens  that  were 
taken  in  Massachusetts.  It  is  the  habit  of  all  these  beetles,  so  far  as 
their  habits  are  known,  to  work  in  the  roots  of  plants  while  in  the  larva 
state,  just  as  your  Aramigus  does.  The  eggs  are  doubtless  laid  upon 
the  roots  by  tlie  female  beetle,  which  burrows  into  the  ground  for  this 
purpose.  Upon  iuquiiy  I  found  that  what  is  evidently  this  same  beetle 
has  been  more  or  less  injurious  to  roses  in  and  about  Washington,  and 
that  Mr.  A.  Jardin  was  obliged  to  give  up  the  growth  of  tea-roses  here 
a  number  of  years  ago  on  account  of  its  injuries." 

Mr.  Henderson  himself  gives  the  following  account  of  the  working  of 
this  insect  in  a  recent  number  of  the  Gardencr^s  Monthly : 

In  ttio  plain,  practicril,  anil  excellent  essay  of  Mr.  Ecnnctt  on  "Eose  Growing  in  Winter,"  among  the 
"Causes  of  ral]i;ro"  wliich  ho  gives,  ho  fails  to  make  any  mention  of  tho  rose-hug,  prohahly  for  Uio 
reaAon  that  ho  has  so  far  in  his  oi)eration8  been  exempt  from  it,  or  has  overlooked  it. 

It  ia  a  %vell  kiiovrn  fiict  that  prohahly  nwt  ono  ganlener  out  often,  ■whether  florist  cr  private  gardener, 
trho  attempts  lo  t  ulti\ato  roses  for  their  flower-heds  during  tho  winter  months  have  complete  success, 
and  I  am  led  to  heli-'vo,  from  a  pretty  thorough  investigation  of  the  subject,  by  a  correspondence  with 
some  of  tho  best  growers  in  six  different  States,  and  from  what  personal  observations  I  have  been  able 
to  make  in  a  iiurab(;r  of  places  where  roses  are  grown,  in  tho  vicinity  of  Kow  York,  that  in  a  large 
minority  of  casos  failure  is  traceable  alone  to  the  ravages  of  this  insect.  Its  operations  are  so  inaidloua 
Hat  it  may  bo  saj^ping  tho  life-blood  firom  your  plants  year  after  year,  and  if  you  are  ignorant  of  it* 
iiiatence,  you  can  hardly  be  blamed  for  not  knowing  what  is  doing  the  mischiefl        *       *       * 
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Mr.  John  May,  the  gardener  in  charge  of  Mr.  Shknghter'e  rose-growing  establishment  at  Madison,  N.  J. 
which  is  probably  the  largest  in  the  Tidnily  of  New  York,  has  given  great  attention  to  the  rose-bng,  his 
roses  for  four  or  Ato  years  being  mnoh  injured  by  it,  bnt  by  persistent  efforts  in  destroying  the  perfect 
insect  has  now  got  entirely  dear  of  it,  so  that  his  roses  are  now  perfect  models  of  health  and  vigor.  He 
says  that  he  is  *  *  convinced  that  no  substance  will  destroy  the  insect  in  the  larva.8tate  without  at  the  same 
time  ix^jnring  the  plant."  This  has  been  the  experience  of  all  that  we  have  heard  of  who  have  tried  any 
such  remedies,  and  the  only  advice  that  is  given  when  there  are  indications  that  the  plant  is  affected  at 
the  roots  is  to  dig  it  np  at  once,  or  if  grown  in  a  pot  throw  it  out,  for  yon  may  Jost  as  well  hope  for  health 
in  a  patient  in  the  last  stages  of  pulmonary  consumption  as  to  expect  health  from  a  plant  with  the  rose- 
grub  feeding  on  its  roots.  The  symptoms  of  the  grub  being  at  the  roots  are  a  partial  stagnation  of 
growth,  weak  pale  shoots,  and  generally  barren  of  flower-buds.  If  these  symptoms  show  in  anything 
like  a  marked  degree,  if  the  plant  is  dug  up  and  shaken,  the  insects  in  less  or  more  numbers  are  almost 
certain  to  be  found.  The  remedy  is  to  carefully  search  for  and  destroy  the  i>erfect  insect  that  is  to  be 
fbund  under  the  leaves ;  these  are  by  no  means  so  numerous  as  the  grubs,  evidently  showing  that  many 
of  these  in  the  larva  stage  die,  or  at  least  do  not  come  to  the  sur£eMe.  Complete  destruction  of  the 
mature  insect,  which  is  easily  accomplished  by  careful  and  persistent  searching,  is  a  certain  remedy  for 
theeviL       •       *       * 

An  extensive  florist  from  the  interior  of  New  York  State  sent  me  samples,  the  other  day,  of  a  grub 
that  had  been  eating  the  roots  of  his  geraniums,  hibiscus,  and  dracaenas,  which,  on  examination,  proved 
to  be  identical  with  the  rose-bug  maggot 

A  Btady  of  the  habits  of  this  insect  which  I  have  been  able  to  make 
through  tiie  courtesy  of  Mr.  Henderson,  who  has  sent  abundant  material 
to  the  department,  enables  me  to  add  to  his  excellent  account  some  facts 
that  are  both  interesting  and  of  practical  value.  The  most  serious  injury 
is  done  by  the  larvae,  which  feed  principally  upon  the  more  tender  root- 
lets and  thus  attack  the  plant  in  its  most  essential  parts. 

I  have  had  a  quite  healthy  rose  bush  totally  destroyed  in  three  weeks' 
time  by  about  three  dozen  of  the  larvae  which  were  placed  in  the  pot 
containing  it. 

The  parent  beetles  (PL  Vn,  Fig.  2,  c,  d),  like  most  other  snout-beetles, 
live  for  a  considerable  time,  as  I  have  kept  them  in  confinement  for 
nearly  three  months.  They  are  nocturnal  in  habit,  being  quite  active 
and  feeding  only  after  dusk.  They  shun  the  light  during  day-time  and 
hide  under  the  leaves  or  cling  tightly  to  the  branches  or  in  some  fork 
near  the  base  of  the  plant,  always  in  such  position  as  not  easily  to  be 
observed.  They  drop  to  the  ground,  draw  up  their  legs,  and  "  play 
'possum,'^  remaining  motionless  for  some  time  and  looking  very  much 
Uke  a  smaU  lump  of  dry  earth,  the  color  adding  greatly  to  the  resem- 
blance. This  habit  of  simulating  death  upon  disturbance  is  common  to 
many  other  insects  of  this  family.  They  feed  upon  the  leaves,  but  do 
more  injury  by  severing  them  than  by  the  amount  of  foliage  consumed. 

The  eggs  (PL  YU,  Fig.  2,  e)  are  laid  in  flattened  batches  consisting  of 
several  contiguous  rows  and  each  batch  containing  from  10  to  60.  The 
individual  egg  i&  smooth,  yellow,  ovoid,  and  about  1°™.  in  length.  The 
female  shows  a  confirmed  habit  of  secreting  her  eggs,  which  are  thrust 
betweeil  the  loose  bark  and  the  stem,  especially  at  the  base  just  above 
the  ground.  In  the  twenty-odd  batches  which  I  have  examined  they 
have  invariably  been  thrust  either  between  the  loose  bark  as  above 
described,  or  into  any  other  crevice  that  could  be  found ;  as,  for  instance, 
that  formed  by  some  loose  paper  around  the  edge  of  the  bell-glass  in 
which  some  of  my  experiments  were  made.  More  rarely  they  are  laid 
between  the  earth  and  the  main  stem  just  at  the  surface  of  the  ground. 
The  eggs  are  so  firmly  glued  together  and  to  the  place  of  deposit  that 
they  are  not  easily  seen,  and  are  with  extreme  difiiculty  detached. 

These  eggs  require  about  a  month  to  hatch,  and  the  new-bom  larva, 
which  is  of  a  pale  yellowish  color,  with  light  brown  mouth-parts,  is  quite 
active,  and  immediately  burrows  into  the  ground,  and  acquires  very  soon 
after  a  bluish  hue.    Just  how  long  this  larva  (PL  VII,  Fig.  2,  d)  requires 


EXPLANATION  TO  PLATES 

TO  REPORT  OF  ENTOMOLOGIST. 

figures  are  enlarged,  the  natural  tiles  are  indicated  in  hair-line  at  side,  unless  already  indicated 

in  some  other  way  on  the  plate. 


I 


EXPLANATION  TO  PLATE  L 
— Frhi^oRowx  Larva  of  Mulberry  Silk- 

— CorOOX  OF  SAME. 

—Male  Moth  of  same. 

— PlEDMO.NTESK  SiLKREEL. 

—Plane  View  of  ax  old  French  Reel. 
EXPLANATION  TO  PLATE  II. 
— Sectional  View  of   ax  old    French 

L. 

—Improved  Lomiiardy  Hand-reel. 

— Pnoxoi»TERi8  NUBECULANA :  a,  larvo,  dor- 

riew,  enlarged  ;  b,  leaf  sewed  together,  and 

I  empty  clirysalis  shell  extended  from  the 

sr  side,   natural  size;  c,  perfect  moth,  en- 

pd. 

— OlTLIXK."*  SMOWIXG  SHAPES  AND  SiZES  OF 
OOXK  OK   DlFKKKEXT   RaCEH   OF   SILKWORMS. 

EXPLANATION  TO  PLATE  IIL 

— DiAPHEROMF.KA  FKMOKATA  :  a,  <'«;;;,  Ventral 
7  ;  6,  same,  8i<le  view,  enlarp«Ml  ;  c,  ejiga,  nat- 
size,  with  young  just  hatr.bing :  d,  d,  mature 
?»,  back  and  side  views ;  c,  mature  female. 

EXPLANATION  TO  PLATE  IV. 

. — Monocesta  coryli  :  a,  egg-mass ;  6,  sin- 
egg  :  c,  young  larvae,  and  manner  in  which 
,' skeletonizi'  the  leaf;  d,  rf,  d,  nuiturr  larva* 
ifferent  positions  ;  c,  larva  nudting :  /.  dorsal 
ino  of  one  of  the  middle  larval  joint.**;  g, 
1  of  larva  from  above;  h,  palpi  of  s-inie  from 
eath  ;  1,  pupa ;  j,j,  l>eetle,sid(^  and  ba<'k  view ; 
g,  h,  enlarged,  th«'  rest  natural  size. 

EXPLANATION  TO  PLATE  V. 

. — Dapsilia  kl'TILana  :  a,  sprig  of  juniper, 
ving  manner  in  which  the  larva  works;  6, 
a,  dorsal  view  ;  c,  chrj'salis,  dorsal  view ;  d, 
ti  with  wings  expanded;  b,  e,  d,  enlarged. 


Fio.  2.— Hylksinus  TRiFOLii :  o,  a,  o,  burrowsmade 
by  the  insect;  6,  larva,  lateral  view;  c,  pupa, 
ventral  view  ;  d,  beetle,  dorsal  view ;  h,  c,  d,  en- 
larged. 

Fig.  3. — a,  Hylesixus  opaculus,  showing  sculp- 
ture :  b,  epistoma;  e,  front  tibia ;  d,  olytral  sculp- 
ture ;  c,/,  h,  i,  same  paits  of  B.  tiifolii ;  g,  form 
of  epistoma  common  in  male ;  all  enlarged. 

EXPLANATION  TO  PLATE  VI. 

Fio.  1.— Cecidomyla  leoumixicola  ;  o,  enlarged 
dorsal  view  of  male  with  scales  denuded ;  6,  head ; 
e,  genitalia ;  d,  ant«nnal  joints,  more  highly  mag- 
nified to  show  structure ;  e,  tarsal  claw ;  /,  /, 

•   forms  of  scales. 

Fir..  2. — Cecidomvia  usuitminicola  :  a,  enlarged 
side  view  of  female  with  scales  denuded,  to  show 
more  clearly  tho  stnicture ;  ft,  hea<1,  more  highly 
magnifietl,  to  show  structure  of  the  eye,  palpi, 
and  basal  joints  of  antenntc ;  c,  tip  of  oviposit^ir 
highly  magnified,  and  showing  at  end  of  penulti- 
mate joint  the  manner  in  which  it  is  clothed  with 
minute  hair;  d,  highly  magnified  an  tennal  joints, 
their  minute  hairy  clothing  shown  on  the  lower 
one. 


Fig.  3. — Ckcidomvia  lec.uminicola  :  o,  larva  en- 
larged, ventral  view;  h,  head  retracted  and  more 
highly  magnified. 

EXPLANATION  TO  PLATE  VIL 

FlC.  L— COLKOPIIORA   MALIVORKLLA  :     O,  «,  O,  CaSCS 

of  different  sizes,  with  leaves  as  they  appear 
when  fed  upon,  natural  size ;  6,  larva ;  e,  pupa ; 

d,  female  moth  enlarged. 

Fui.  2.— ARAMAr.us  FuLLERi :  a,  larva ;  6,  pupa ; 

e,  beetle,  outline  side  view ;  d,  same,  dorsal  view, 
the  outline  between  them  showing  natural  size : 
<'i  eggs  enlarged  and  natural  size;  /,  left  maxjUa 
with  palpns;  g,  under  side  of  head  of  larva ;  A, 
upper  side  of  9an>e  enlarged. 


logical  INTialaii,  Dcpwdnant  of  Agtlooltme. 
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to  attain  fall  growth  I  have  not  been  able  to  ascertain,  but,  in  all  proba- 
bility, it  remains  at  least  one  mont^  and  probably  several  more,  in  the 
ground,  where  the  pupa  state  (PL  v  n.  Fig.  2,  6)  is  finally  assumed. 

As  the  injury  of  this  insect  has  been  done  mostly  to  roses  under  glass, 
there  will  be  found  no  great  regularity  iu  its  periods  of  transformation 
under  such  circumstances.  In  point  of  fact  it  is  found  iu  all  stages 
during  the  winter  and  early  spring  months. 

In  sedition  to  the  recommendation  of  Mr.  Henderson  to  destroy  the 
I>erfect  beetles,  I  would  recommend,  therefore,  as  an  effectual  preventive 
measure  the  tying  of  a  few  thicknesses  of  tape  or  of  narrow  pieces  of  rag, 
or  even  of  stiff  paper,  around  the  butt  of  the  plant  to  be  examined,  de- 
tached every  three  weeks,  and  burned  if  eggs  are  found  in  them.  TV  nere 
the  number  of  plants  is  large,  this  destruction  of  the  eggs  might  be  expe- 
dited by  the  employment  of  traps  consisting  of  smaSl  sts^es  around 
which  such  layers  of  doth  or  paper  are  tied.  These  should  be  thrust  in 
the  ground  near  the  main  stem  of  the  plant  and  can  be  collected  once 
every  three  weeks,  thrown  into  a  tub  of  hot  water,  subsequently  dried, 
and  used  again  without  untying  the  bandages.  A  few  folds  of  oil-paper 
thrust  into  a  slit  in  an  ordinary  wooden  label — ^materials  always  at  hmd 
in  a  green  house— might  also  be  advantageously  employed. 

DSfiCBZPTnni. 

AsAMious  VULLBRL— JE*!/!^— 0.9"^  long  and  about  one-fonrth  aa  wide ;  amooth,  soft,  and  pale  trandn* 
oant  yellow ;  normal  foim  ellipsoidal,  but  varyins  greatly  from  being  compressed  in  the  rows. 

Xoroo— Length,  8>* ;  color,  milky  white ;  apooous ;  normally  arched  above,  flattened  below ;  traaa- 
Teraely  wrinkled,  there  being  about  three  wrinkles  dorsally  to  each  Joint ;  also  deeply  and  broadly  im- 
pressed laterally,  the  impression  being  more  conspicnoos  by  the  folds,  each  side  of  it  appearing  aa  glob- 
ular tubercles ;  sparselv  covered  with  yellowish,  setous  hairs ;  head,  honey  yellow,  retractile,  ninant, 
flattened  below ;  mandibles  long,  strong,  dark  brown,  almost  black,  2-toothea ;  maxiilm  with  a  iSringe  ox 
long  hairs  at  the  end ;  palpi  short,  conical,  3-Jointed,  the  terminal  Joint  longest ;  antenna  rudimenucy, 
represented  only  by  a  small  tubercle ;  labium  rounded  basally,  troncate  at  the  tip ;  labial  palpi  2-Jointea ; 
a  cervical  shielo,  which  is  highly  XMlished  and  chitinous,  and  has  a  dusky  mark  near  the  anterior  border 
and  a  few  dusky  spots  behind,  covers  the  dorsal  iKnrtion  of  the  pro-  and  meso-thoraoio  Joints  {  stigmata 
formally  placed,  all  but  the  nrst  pair  being  very  small,  almost  imperceptible ;  largesi  at  the  flnt  ab- 
dominal Joint,  tapering  very  graduaUy  thence  to  anus ;  ventrally  the  setous  hairs  are  shorter  but  atiflfor, 
tiiose  on  the  thoracic  joints  being  especially  stout  where  the  leffs  would  otherwise  be. 

Pteoo— Length,  7"* ;  color,  milky  white ;  head,  rostrum,  and  Ihoracio  Joints  with  a  few  short,  stout 
bristles ;  flag^um  of  the  antenna  bent  at  right  ancles  to  the  scape ;  wing-sheaths  reaching  to  sixth 
abdominal  Joint ;  anal  Joint  with  two  short,  strong,  sughtly  incurved  spines,  arising  firom  a  fleshy  ptom- 
inence  on  each  outer  side,  giving  to  the  tip  of  the  body  a  square  aspect ;  one  or  more  short,  stouf  bris- 
tles on  the  end  of  each  femur,  and  a  transversa  row  of  mora  minuie  dorsal  hooks  on  each  abdominal 
joint 
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Sm :  My  report  as  statistician  of  the  Department  of  Agriculture  is 
respectfully  submitted. 

The  system  of  collecting  information  and  compiling  returns  used  by 
my  predecessors,  and  which  is  continued  in  this  report^  seems  to  be  the 
best  and  only  method  available  for  a  country  embracmg  an  extent  of 
area  and  variety  of  climate  so  great  as  ours. 

The  importance  of  statistical  information  of  agriculture  is  conceded 
by  all  who  have  given  thought  to  the  subject,  and  has  attracted  the 
attention  of  scholars  since  the  remotest  ages ;  still  the  difi^culty  of  find- 
ing persons  who  are  capable  and  willing  to  furnish  reliable  estimates, 
the  limited  amount  of  appropriation,  the  lapse  of  years  from  one  census 
to  another,  and  the  apathy  of  so  many  of  the  States  in  regard  to  their 
own  statistics,  all  tend  to  make  the  most  careftd  estimates  at  times  inao- 
cnrate. 

In  fiBfCt,  the  national  census  never  agrees  with  the  State  returns.  Dis- 
erepandes  and  differences  always  api)ear. 

17  AGB 
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THE  OEOPS  OF  1878. 

The  winter  of  1877-^8  was  more  favorable  to  cereals  planted  in  the 
fall  than  its  predecessor,  and  the  aggregate  secured  this  year  ia  greater 
than  in  any  previous  year. 

Wlteatj  which  promised  so  high  an  average  in  May,  was  much  affected 
in  the  Northwestern  States  by  the  heat  and  drought  of  June  and  July. 
It  was  less  afl'ected  in  those  States  where  it  was  faU-planted.  The  in- 
crease of  acreage  over  that  of  1877  amounted  to  nearly  25  per  cent.,  and 
more  than  counterbalanced  the  loss  resulting  from  unfavorable  weather 
in  the  Northwest.    The  crop  of  1878  reached  420,122,000  bushels. 

Corn. — The  acreage  of  com  this  year  was  not  materially  changed  from 
that  of  last  year.  While  there  was  a  slight  decrease  in  the  great  cc^n- 
producing  States  of  the  Ohio  VaUey,  there  was  a  corresponding  increase 
m  the  Southern  States  and  those  west  of  the  Mississippi  Biver.  The 
cultivated  area  of  last  year  was  somewhat  exceeded  this  year.  The  heat 
of  July  tended  rather  to  increase  than  diminish  the  crop ;  insects  did 
bat  little  iamage,  and  the  only  injury  it  sustained  was  from  the  pro- 
tracted drought  of  midsummer. 

The  product  in  the  States  of  Kentucky,  Illinois,  Missouri,  and  Kansas 
shows  a  decline ;  in  almost  all  the  other  corn-producing  States  there 
was  an  increase  of  yield,  thus  making  a  crop  of  1,388,218,000  bushels, 
being  an  excess  over  the  crop  of  1877  of  about  45,000,000  bushels. 
This  is  the  more  remarkable  as  it  is  the  fourth  of  an  unbroken  series  of 
large  crops. 

Cotton. — ^An  estimated  increase  of  acreage  for  the  cotton  belt  of  nearly 
2  per  cent  was  returned  for  this  year.  The  average  condition  of  the 
crop  during  its  growth  was  better  than  last  year,  and  the  weather  for 
maturing  and  picking  was  as  iavorable  as  could  be  desired.  Complaints 
of  injuries  from  insects,  rust,  or  blight  were  less  than  usual,  and,  except* 
in  small  portions  of  the  States  of  Alabama,  Mississippi,  and  Georgia^ 
were  unimportant.  The  result  of  this  has  been  a  larger  crop  than  the 
great  one  of  1877,  being  5,200,000  bales  of  450  pounds  each  for  this  year. 
As  was  to  have  been  expected,  in  the  presence  of  two  successive  crops 
of  such  magnitude,  the  price  has  fallen  to  near  9  cents  per  pound  against 
11  cents  in  1877,  the  crop  netting  the  country  some  $20,000,000  less  than 
that  of  1877. 

Tobacco, — The  acreage  for  1878  was  76  per  cent,  of  that  of  1877.  The 
quality  of  tobacco  produced  was  generally  heavier  and  better,  mnlring 
IJie  yield  per  aere  mther  more  tluHi  the  previous  year,  except  in  Ken- 
tucky, where  it  fell  off  slightly.  The  crop  of  1878  is  estimated  at 
393.00^,000  poundB. 

Oats. — The  oat  crop  is  somewhat  in  excess  of  the  very  large  crop  of 

1877.  The  increase  of  product,  however,  is  less  thsm  the  increase  of 
acreage,  showing  that  the  yield  per  acre,  on  the  whole,  is  less  than  last 
year.  The  Atlantic  slope,  north  of  the  Chesapeake,  sliowed  a  decline ; 
the  Southern  coast  States  uniformly  increased  their  yield;  the  Western. 
Northwestern,  and  Pacific  States  show  a  marked  increase.  The  totaJ 
product  reached  413,000,000  bushels. 

Barley, — There  is  no  material  change  in  the  barley  crop  for  the  year 

1878,  compared  with  that  of  1877,  except  the  great  product  of  CaH- 
fomia,  which  will  be  double  its  predecessor.  The  large  producing 
States  of  Now  York,  Wisconsin,  and  Dlinois  each  showadeci'ease  in  the 
nmnber  of  acres  sown,  and  a  slight  decrease  in  the  yield  per  acre ;  while 
Mchigan,  Kansas,  and  Minnesota  show  an  increase  in  both  acreage 
and  yi^d« 
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The  State  of  California,  which  la  the  largest  prodncm^  State,  inoreaBed 
her  acreage  trom  450,000  to  6&0,000  acres,  and  almoat  douhled  her  yield 
per  acre.  The  total  product,  for  the  whole  country,  wiU  be  this  year,  in 
round  numbers,  42,000,000  bushels,  while  m  1877  the  crop  was  34,500,000, 

Potatoes. — The  product  of  potatoes  for  1878  shows  a  large  decline  as 
compared  with  the  crop  of  1877.  The  New  England  and  Middle  States 
fell  oflf  nearly  one-third,  the  States  nortli  of  the  Ohio  Eiver  about  one 
fourth;  the  Stivtes  west  of  the  Mississippi  Eiver  show  a  decided  increase. 
The  average  yi*-ld  this  year  is  only  G9  bushels  per  acre,  against  94  in 
1877,  and  the  total  crop  is  estimated  at  124,000,000  bushels,  while  that 
(rf  1877  was  170,000,000. 

Eat/. — The  conditions  of  growth  in  nearly  all  the  States  daring  1878 
were  remarkably  favorable  to  grass  crops.  The  resolt  is  shown  in  a 
hay  product  over  20  per  cent,  greater  than  1877. 

Other  Cropn. — For  details  of  the  other  crops,  reference  is  made  to  the 
following  taules: 
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Table  showing  the  product  of  each  principal  crop,  tjCyfor  187^— ContinuocL 
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%l  summary f  ahowing  ike  estimated  quantitieSf  mmiber  of  acreSf  and  aggregate  value 

Cif  the^ndpal  crops  of  the  farm  in  1878. 


Prodnct*. 


on bushels. 

do... 

do... 


•  »•• 


»at 


.do., 
.do., 
.do. 
.do. 


tal. 


.pounds.. 


.tons.. 
. bales  of  450  pounds. . 


And  total. 


Number  of 
bushels,  &o. 


1, 388, 218, 750 

420,122,400 

25,  842,  790 

413,  578,  500 

42, 245,  630 

12, 246, 820 

124, 126, 650 


2, 426, 381,  600 

392,  546, 700 

39, 60a  296 

5,216,603 


Komber  of 
acres. 


51, 585, 000 
32, 108, 560 

1,  G22,  TOO 
1 :;.  176, 500 

1, 790, 400 
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1,776.800 


102, 733,  060 

542,850 

26,  931, 300 

12, 266, 800 


142, 474, 010 


Value. 


$441, 153, 405 

320,346,434 

la,  592,  828 

101,045,830 

24, 483, 315 

6, 454, 120 

73,  039, 125 


987,  035,  045 

22, 137, 428 

285,643,752 

193, 854, 641 


1, 488, 570, 866 


I 


i 


\ 


owing  the  average  yield  and  oash  value  per  aore,  and  price  per  huhel,  poundj  or  ton, 

of  farm  products  for  the  year  1878. 
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7  74 
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Products. 


Buck-vrheat.  .bushels. . 
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Hay tons.. 

Cotton pounds.. 


®  2 
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CONDITION  OF  FAEM  AIHMALS. 


too" 


S«9 
12 

40  78 
lOfiPD 
15  80 


condition  of  fiann  animals  for  the  year  1878  has  on  the  whole  been 
ble.  As  the  natural  result  of  tiie  exceptionally  mild  winter  of 
78,  coupled  with  an  abundant  and  cheap  supply  of  provender,  all 
of  stock  camo  lorth  from  winter  quarters  the  past  spring  in  bet- 
sh  and  greater  vigor  than  have  obtained  for  several  years. 
aany  of  the  States,  in  pastures  usually  covered  with  snow,  grazing 
lint^irrupted  throughout  the  winter;  and  even  from  the  more  north- 
;ates  few  reports  were  received  of  disaster  to  cattle  from  the  se- 
old  and  violent  storms  so  prevalent  in  those  high  latitudes, 
a  further  result  of  the  open  winter,  lung  disease,  epizootic,  and 
r  disorders,  were  almost  unheard  of;  and  what  is  more  important 
station  of  all  animals  was  more  general  and  the  offspring  better 
>ped.  From  this  one  fact  the  ^rmers  and  stock  raisers  of  tiie 
•y  may  learn,  if  they  do  not  already  know,  that  they  will  always 
heir  ac^'ount  in  keeping  their  breeding  animals  in  a  thriving, 
y  condition,  not  overfat,  but  pinched  at  no  time  by  hunger,  nor 
shake  unsheltered  in  the  blasts  of  winter  and  the  no  less  chilling 
and  rain  of  early  spring. 


\ 


NinrBEE  OF  F^VEM  ANIMALS. 


estimate  of  numbers  of  farm  animals  shows  a  material  increase 
;  the  past  thi^ee  years ;  the  largest  gain  being  in  swine.  In  sheep, 
•gest  increase  has  occurred  in  Texas,  Kansas,  and  Nebraska.    Sep- 
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arate  estimates  are  not  given  for  the  Territories:  it  being  impossible, 
firom  the  rapid  changes  occurring,  and  the  want  oi  an  adequate  corps  oi 
correspondents,  to  obtain  exact  data.  The  numbers  for  the  whole  coun- 
trp  foot  up  as  follows: 


Hones 

Holes 

ICUoh-oows 

Oxen  and  other  oatde 

Sheep 

Swine .*. 

Total ., 


Januaiy,  1877. 


10, 155, 400 
1,443,500 
11,260,800 
17. 950, 100 
35.804,200 
28,077,100 


104.687,100 


Januaiy,  1878. 


10, 611, 500 
1,684,200 
11,432,300 
20, 420, 000 
86, 575, 900 
32,262,400 


112,986,300 


Janoaxy,  1879. 


10,988,700 
1,713,100 
11,826,400 
21,408,100 
38,123,800 
34,766,100 


118,776^200 


PRICES  OF  FARM  AlOMALS. 

A  decline  is  to  be  noted  in  the  prices  of  all  kinds  of  farm  animals  for 
the  same  period.  The  average  per  capita  for  the  whole  country  *and  for 
all  ages  is  as  follows : 


Horses 

Holes 

HUch*oows 

Oxen  and  other  cattle 

Sheep 

Swine 


January,  1877. 


$60  08 

68  91 

27  82 

17  10 
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609 


January,  1878. 


$58  16 

63  70 

26  41 

17  14 

225 

496 


Jamary,tl87lL 


$52  41 

56  06 

21  73 

15  89 

207 

818 
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SUGAR 

In  the  diagram  ISTo.  1,  preceding,  is  given  the  proportion  of  pro- 
duction to  the  consumption  of  sugar  for  this  countay  during  the  last 
eighteen  years.  The  long  line  denotes  the  total  consumption  of  cane  sugar 
iu  the  United  States ;  the  shaded  part  of  the  line  represents  the  amount 
produced  in  this  country.  In  Diagram  No.  2  the  same  applies  to 
molasses. 

In  1860,  it  will  be  observed,  we  raised  nearly  one-half  the  amount  of 
sugar  that  we  consumed,  or,  in  round  numbers,  600  million  pounds, 
against  a  tetal  consumption  of  1,200  million  pounds ;  whereas,  in  1878. 
we  only  made  257  million  pounds,  against  a  total  consumption  of  1,731 
million  for  the  year  ending  June  30, 1878.  This  great  decline  is  due  to 
several  causes :  First.  The  effects  of  the  war  so  changed  the  relations  of 
labor  that  a  corresponding  change  took  place  in  the  manner  of  carrying 
on  the  estates,  and  many  were  abandoned  or  neglected.  It  is  an  open 
question  still  whether  capital  wiQ  be  invested  in  the  same  manner  as  in 
former  times  ;  many,  and  some  of  the  most  intelligent,  planters  believe 
that  LQ  time  this  great  industry  will  be  revived  under  a  system  of  small 
farms  and  central  factories,  where  the  cane  will  be  sold  or  ground  on 
shares.  This  plan  has  the  merit  of  allowing  men  of  smaU  means  to 
combine  and  erect  a  sugar-house  jointiy,  or  mil  induce  men  other  than 
planters  to  put  their  capital  into  a  business  that  will  be  entirely  sepa- 
rate trom  the  planting,  and  not  subject  to  the  same  vicissitudes  as  when 
connected  with  the  agricultural  branch  of  the  business  of  sugar-making. 
T^ie  great  objection  to  this  plan,  viz,  the  transportation  of  the  cane, 
which  is  very  heavy,  from  divers  farms,  can  and  wiU  be  obviated  by 
better  roads,  or  by  location  in  favorable  bayous,  so  that  transportation 
by  boats  can  be  made  as  cheaply  as  by  carts  now. 

But  another  great  drawback  exists  in  the  state  of  the  levees  to  pro- 
tect the  lands  from  everflow.  Formerly,  when  our  production  was 
nearly  one-half  our  consumption,  the  State  of  Louisiana,  which  is  the 
great  center  and  real  producer  of  our  sugar  crop,  was  tolerably  well 
protected,  but  the  wear  and  tear  of  war  left  the  State  in  a  sad  condi- 
tion both  as  regards  levees  and  finances.  It  is  useless  to  hope  that  pri- 
vate enterprise  will  accomplish  a  work  of  such  magnitude.  A  private 
citizen  can  at  great  expense  protect  his  river  fix)nt  or  levee ;  but  suppose 
his  neighbor  is  unable  to  protect  his  equally  weU,  the  neglect  of  his 
neighbor,  yes,  neighbors  for  nules,  will  visit  him  with  as  great  a  loss  aa 
would  have  resulted  from  his  own  neglect.  The  sugar  estates  of  Louis- 
iana are  generally  located  on  the  Mississippi  Eiver,  l^ginning  some  sixty 
miles  below  New  Orleans  and  going  some  two  nundred  miles  above. 
There  are  also  many  estates  in  t£e  parishes  or  counties  to  the  westward 
of  the  river;  in  fact  the  greater  portion  of  the  State  south  of  the  Eed 
Eiver  and  west  of  the  Mississippi  is  good  sugar  land.  Yet  of  this  im- 
mense area  only  150,000  acres,  or  the  area  of  one-half  of  a  county,  is 
planted  in  cane. 

The  yield  per  acre  is  from  sixteen  hundred  pounds  to  three  or  four 
thousand  of  sugar,  and  a  proportionate  quantity  of  molasses.  The  crop 
of  sugar  is  subject  to  no  moreu  if  as  many,  vicissitudes  as  the  other  sta- 
ple crops  of  the  country.  No  greater  illustration  of  the  value  of  the 
csrop  can  be  given  than  the  single  fact  that  the  product  of  only  150,000 
acres  is  so  great  as  to  be  considered  of  national  importance.  It  is  only 
by  such  a  comparison  that  we  can  realize  the  great  possibility  of  our 
sugar  lands  when  the  subject  shall  receive  the  aUention  it  deserves  from 
tfie  government 
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In  the  State  of  Texas  there  are  large  bodies  of  land  eminently  suited 
to  growing  sugar-cane.  In  1878  the  crop  was  estimated  at  6,000  hogs- 
hes^s,  with  the  prospect  of  a  large  increase.  In  Florida,  also,  there  is 
an  almost  unlimited  breadth  of  land  suited  by  climate  and  soil  to  the 
culture  of  sugar. 

The  sugar  product  of  the  world  is  not  increasing  as  fast  as  the  de- 
mand, liie  amount  consumed  per  capita  is  each  year  increasing ;  the 
amount  consumed  per  capita  in  this  country  is  larger  than  in  any  other, 
and  is  estimated  at  nearly  40  pounds.  Besides  this  there  is  a  large  con- 
sumption of  cane-molasses,  sorghum,  and  maple  sirup. 

The  crop  of  1877  in  Louisiana,  "  as  reported  by  authorities,"  was  only 
127,000  hogsheads  against  169,000  in  1876.  This  great  decline  resulted 
from  severe  cold  weather  in  the  month  of  Kovember,  which  almost  de- 
stroyed tiie  cane  for  sugar-making  purposes,  but  per  consequence  the 
product  of  molasses  for  1877  shows  a  large  iacrease  over  1876.  In  1878 
the  crop  suffered  no  disaster  and  was  ti^e  largest  made  since  the  war. 
being  250,094,000  pounds,  or  208,571  hogsheads  of  sugar  and  13,524,000 
gallons  or  molasses. 

HOPS. 

According  to  the  reports  of  our  national  census  we  produced,  in  1860, 
malt  liquors  to  the  value  of  $7,994,707,  with  a  working  capital  of 
$2,751,263 ;  in  1870  the  value  of  the  product  had  increased  to  $55,706,643, 
or  nearly  sevenfold,  and  the  capital  to  $48,779,435,  or  about  eighteen- 
fold.  Tlie  annual  reports  of  the  office  of  internal  revenue  since  1870, 
show  a  steady  increase  in  the  amount  of  malt  liquors  paying  taxes.  It 
is  believed  that  a  large  amount  of  this  production  escapes  taxation,  and 
that  the  total  product  considerably  exceeds  10,000,000  barrels  per  an- 
num, or  360,000^000  gallons.  The  d^crimination  between  "  msUt  liquors  " 
and  "  spirits  ^  in  our  internal-revenue  taxation  has  given  to  the  former 
quite  an  impulse.  While  ale  or  beer  pays  but  $1  per  barrel,  the  more 
potent  forms  of  alcoholic  stimulant  have  been  taxed  as  high  as  $2  per 
gallon.  Brewing  and  its  associated  industries  have  assumed  a  special 
financial  importance  in  later  years. 

One  of  these  associated  industries  is  the  production  of  hops.  The 
increase  in  both  quality  and  value  of  this  product  has  kept  p^<^e  with 
that  of  the  beverages  for  which  this  crop  is  specially  grown.  The  crop 
of  1859,  as  reported  in  the  census  of  1860,  aggregated  only  10,991,996 
against  25,466,669  pounds  in  1869.  Of  the  last-named  amount  New 
York  produced  17,558,681  pounds,  and  Wisconsin  4,630,155  pounds,  liie 
two  States  yielding  seven-eighths  of  the  whole  crop  of  the  country. 
The  State  census  of  New  York  for  1875  reported  for  1874  a  crop  of 
13,846,065  pounds  grown  upon  28,278  acres.  The  acreage  of  the  crop  of 
1875,  then  growing,  was  37,004,  which  at  only  the  low  rate  of  the  previous 
year  would  give  over  18,000,000  pounds ;  that  of  1877  probably  exceeded 
20^00,000  pounds. 

For  many  years  hop-raising  has  attracted  special  attention  in  Wiscon- 
sin. In  1876  the  secretary  of  that  State  in  his  statistical  report  gave  the 
acreage  in  hops  of  that  year  at  10,932  against  9,720  in  1875,  and  8,051  in 
1874.  The  acreage  was  cousiderably  over  12,000  in  1877.  The  product 
of  the  year  last  mentioned  was  probably  not  less  than  7,500,000  j^ounds, 
or  about  600  pounds  per  acre.  There  is  reason  to  believe  that  the 
national  census  report  understates  the  product  of  Wisconsin.  The  com- 
mercial editor  of  the  Chicago  Times  in  1807  investigated  the  hop  in- 
dustry of  that  State  by  personally  visiting  the  hop  districts  and  obtain- 
ing ail  the  statistical  facts  there  on  record.    He  states  the  crop  of  Sauk 
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County  alone,  in  that  year,  at  4,000,000  pounds,  and  estimates  the  crop 
of  the  whole  State  at  7,000,000  pounds.  Two  years  afterwards,  in  1869, 
the  census-takers  found  only  1,250,269  pounds  as  the  product  of  Sauk 
County,  and  4,630,155  pounds  for  the  whole  State. 

Hop-raising  has  also  become  an  important  interest  in  some  other 
States.  California,  according  to  the  census,  in  1869  raised  but  625,064 
pounds.  In  1876  the  State  surveyor-general  reports  an  area  of  1,573 
acres,  and  a  crop  of  2,664,648  pounds.  Michigan,  in  1869,  raised  828,269 
pounds ;  the  New  England  States  nearly  a  million  pounds.  In  nearly 
all  the  hop -producing  sections  of  the  Union  the  product  and  acreage 
have  increased  to  a  greater  or  less  degree  since  1869.  Our  total  acreage 
approximates  that  of  England,  which  is  variously  stated  firom  65,000 
to  70,000.  On  the  continent  of  Europe  the  total  acreage  is  estimated 
at  76,000. 

Our  hop  crop  reached  its  maximum  in  1877,  in  which  year,  according 
to  commercial  estimates,  our  surplus  product  amounted  to  110,000 
bales.  Of  this  amount  we  sent  to  Europe  95,000  bales,  leaving  at  the 
end  of  the  year  about  15,000  bales  in  the  hands  of  producers  and  deal- 
ers. The  disastrous  season  of  1878,  however,  will  create  a  demand  for 
this  overplus. 

The  department  instituted  an  inquiry  in  regard  to  the  crop  of  1878 
by  sending  circulars  to  correspondents  in  the  leading  hop-producing 
counties  of  the  Union.  The  result  showed  a  reduced  acreage  for  1878, 
with  the  assured  prospect  of  a  still  heavier  reduction  for  1879.  The  fol- 
lowing extracts  of  correspondence  will  show  the  local  aspects  of  tiiis 
industry: 

New  York. — Otsego :  New  yards  about  e^nal  to  the  old  yards  plowed  up ;  aver&ge 
prodact,  500  ponnds  per  acre ;  aTerage  pnce  per  pound,  10^  cents.  Extension  of 
yards  held  in  check  by  fall  of  prices  during  two  years  past;  acreage  wiU  be  reduced 
this  year.  Letcis :  Production  decreasing  on  account  of  low  prices ;  old  yards  running 
out  and  few  new  ones  coming  on.  Acreage,  500,  of  which  50  were  planted  in  1878; 
average  yield  per  acre,  800  pounds ;  average  price,  9  cents.  Albany :  Not  much  life  in 
the  business ;  not  a  paying  crop  for  sevei^  years.  Acreage,  200 ;  average  yield,  400 
pounds ;  average  price,  10  cents.  ZAvingston :  On  the  declme ;  no  new  yards  set  out ; 
acreage  cultivated,  171 ;  average  yield,  900  pounds;  average  price,  7  cents.  Oenesee: 
No  new  yards ;  acreage,  150 ;  average  yield,  600  pounds ;  average  price,  8  cents.  The 
Tield  was  light  for  the  last  two  years,  and  the  prices  low ;  hence  production  is  declin- 
ing. We  formerly  had  a  home  market,  but  not  now ;  hops  are  sent  East  and  sold  on 
commission.  Saint  Latcrence:  Acreage,  350;  average  yield,  600  pounds,  some  yards 
as  high  as  1,200  pounds  per  acre ;  average  price,  7  to  6  cents ;  acreage  about  at  a 
etand>still.  Schoharie :  On  the  decrease :  acreage,  3,000 ;  average  yield^  800  pounds ; 
average  price,  8  cents.  Prices  during  tne  last  two  years  have  not  paid  the  cost  of 
production.    Acreage  has  been  increasing  till  within  the  last  two  years. 

Madi8<m ;  Acreage  probably  decreased;  average  product  £rom  700  to  800  pounds,  in 
some  yards  1,500  or  2,000 ;  average  price,  8  to  10  cents.  The  avenwe  cost  of  raifang 
hops  is  from  12  to  14  cents  per  pound,  according  to  the  value  of  the  land,  and  the  cost 
of  gathering  and  marketing  m>m  8  to  10  cents  per  pound.  Wayne :  Production  d&- 
ereasing  and  but  few  yards  left  in  the  county.  Oswego :  Acreage  700,  and  decreasing; 
average  product,  300  ponnds ;  average  price,  10^  cents.  Crop  uncertain  and  prices 
low,  though  at  present  showing  some  improvement.  Choice  brands  bring  from  12  to 
15  cents  for  shipping. 

Wisconsin. — Fond  du  Lao :  Production  decreasing ;  total  product  of  1878,  12,453 
pounds ;  average  price  10  cents.  Calumet:  No  hops  raised ;  about  six  years  ago  nearly 
every  one  went  out  of  the  business ;  hops  do  not  pay  as  well  as  other  crops  or  even  as 
pasturage.  Dane :  Production  declining  througn  low  prices ;  acreage  189 :  averse 
yield  TMi  pounds  per  acre;  average  pnce  not  over 7 or 8  cents  x>^  pouna.  Sauk: 
The  crop  an  entire  failure.  I  do  not  know  a  single  yard  that  averaged  a  dozen 
ttoonds  per  acre,  except  one  man  in  the  western  part  who  averaged  100  pounds.  The 
ailore  of  the  crop  was  caused  by  the  intense  heat  of  July  following  a  wet  spell,  and 
by  the  ravages  of  lice ;  average  price,  25  cents.  Columbia:  Acreage,  250 ;  about  on&- 
firarth  what  it  was  ii ve  years  ago ;  average  yield,  200  pounds,  or  only  half  the  usual 
•irerage ;  average  price  6  to  6  cents  against  50  cents  formerlv ;  damaged  by  lice ;  i>ro- 
daetion  greatly  declining.    Dodge:  Acreage,  75,  a  deoUne  of  40  per  cent.  fit>m  1877; 
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average  yield  of  acres  picked  about  80  ponnds  of  inferior  quality ;  the  same  yards  in 

1877  averaged  800  pounds ;  total  product  about  10,000  against  101,600  pounds  in  1877. 
No  sales  or  the  crop  of  1878  reported  and  very  few  of  that  of  1877.  Prices  offered  by 
dealers  only  5  or  6  cents  per  pound,  or  about  one- third  of  the  cost  of  production.  The 
low  prices  induced  many  farmers  to  leave  their  yards  unpicked,  the  price  not  being 
sufficient  to  pay  for  the  picking.  Jefferson :  Decreasing ;  acreage  576,  of  which  25  were 
planted  in  1878,  but  double  that  number  were  plowed  up.  The  crop  is  no  longer  profit- 
able in  the  county.    HicJdand  :  The  yards  will  be  nearly  plowed  up  in  1879 ;  the  crop  ol 

1878  was  a  total  failure ;  prices  below  cost  of  production ;  can  hardly  sell  them  for  anj 
price ;  not  picked  to  any  extent  even  where  yards  were  cultivated.  Waukesha :  Acre- 
age 176| ;  average  yield,  620 ;  average  price,  10  cents ;  production  declining.  Iowa : 
CSily  one  yard  cultivated ;  destructive  storms  swept  over  the  country ;  old  yards  al- 
lowed to  run  wild;  the  business  considered  a  failure.  An  unknown  worm  did  mnol 
iiyury  to  the  vines.  Hoi)-raisine  voted  a  failure  here.  Waushara :  No  new  j"*' 
planted  j  average  yield,  400  poun& ;  average  price,  6  cents ;  crop  badly  winter-ki 
production  decreasing.  Juneau :  About  50  new  acres  planted ;  average  yield  not  ^^ 
30  pounds;  average  price,  10  cents;  production  declining;  crop  nearly  a  fittlu*w. 
amounting  to  about  10  per  cent,  of  an  average.  The  business  regarded  as  uncertaii 
and  ruinous,  but  the  croppers  hold  on  in  hope  of  better  times.  Vernon :  Acreage 
114 ;  crop  a  failure ;  price,  5  to  7  cents.  The  culture  is  decreasing,  as  it  will  no  longe] 
pay.  The  temperance  movement  is  charged  with  narrowing  the  consumption  of  beer 
The  rush  into  this  business  was  the  result  of  a  disjposition  to  become  suddenly  rich 
M<irquette :  No  new  yards  planted ;  average  yield,  300  pounds ;  average  price,  6  cents 
production  decreasing ;  bad  seasons  and  low  prices.  Green  Lake :  No  hop-yards  left 
business  unprofitable,  and  hence  abandoned.  Trempealeau :  All  the  yards  plowed  uj 
•xcept  two  of  about  22  acres ;  the  lice  ate  the  hops,  and  hence  none  were  gathered. 

The  foregoing  extracts  show  but  a  gloomy  prospect  for  this  interest  ii 
the  fdture.  The  exports  have  fallen  off  at  an  enormous  rate.  Dnrij 
the  ten  months  ending  with  April,  1879,  the  total  exjwrt  was  4,932,6  u 
ponnds  against  17,290,750  pounds  during  the  corresponding  months  ol 
the  previous  fiscal  year.  One  of  our  correspondents  estimates  the  sur 
plus  of  1878  at  40,000  bales,  which,  added  to  the  surplus  of  1877,  wil 
make  65,000  bales.  The  prices  obtained  in  nearly  all  the  hop  district 
of  the  country  were  below  the  cost  of  production ;  hence  the  hop  irn 
has  suffered  a  terrible  loss.  The  product  of  1878  was  generally  oi  m 
ferior  quality. 

A  convention  of  hop-growers  in  New  England,  at  a  late  session,  ap 
pointed  three  different  committees  to  estimate  the  average  cost  of  produc 
ing  hops.  Committee  No.  1  allowed  $100  per  acre  for  the  average  value  o: 
the  land  2  costofi)oles,  fertilizers,  and  cartage,  $44.10;  labor  in  culti^ 
tion,  $18;  harvesting  and  curing,  $64.36;  insurance  and  marketing 
$11.83 ;  boxes,  &c.,  $2.98 ;  total,  $141.27.  A  crop  of  1,000  pounds  woulc 
at  such  a  rate  average  14^  cents  per  pound.  Committee  No.  2,  allowing 
$80  per  acre  as  the  value  of  the  land,  estimated  the  average  cost  of  1,00( 
pounds  at  12J  cents.  Committee  No.  3,  at  $100  per  a<5re,  and  with  i 
yield  of  800  pounds,  made  the  average  cost  12^  cents  per  pound.  Th( 
average  cost  of  producing  hops  in  Kent  County,  England,  is  estimatec 
by  a  local  authority  at  £5  or  $24.30  per  hundredweight  (not  quite  22  cento 
per  pound). 

As  an  illustration  of  the  change  in  conditions  of  production  the  follow 
ing  statement  of  a  hop-grower  in  Sauk  County,  Wisconsin,  during  th< 
flush  times  of  1867,  is  given.  His  yard  embraced  4  acres,  and  the  capita 
invested,  includingland,  poles,  drying-house,  stove,  presses,  &c.,  amountec 
to  $2,000.  During  the  second  year  of  his  iuvestment,  18G7.  ho  estimatec 
his  exi)enses  as  follows :  Interest  on  capital,  10  per  cent.,  ^200 ;  cultiva 
tion,  setting  poles,  &c.,  $100 ;  harvesting,  curing,  &c.,  $943 ;  total  ex 
penses,  $1,243.  Receipts,  for  11,520  pounds  of  hops  at  60  cents  pe: 
pound,  $6,912 ;  net  receii)ts  for  hop  roots,  $5,040 ;  total  receipts,  $9,962 
net  receipts,  $8,709,  or  435  per  cent. 

Only  an  exceptional  and  precarious  demand  can  produce  such  result 
as  the  above.    That  the  demand  was  exceptional  and  merely  specolati' 
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is  shown  in  its  rapid  and  disastrous  decline.  The  rei)orts  from  the  English 
hop  districts  are  but  little  more  encouraging.  The  Mark  Lane  Express 
publishes  an  estimate  from  its  corresi)ondent  at  the  Canterbury  hop- 
market  to  the  effect  that  of  the  70,000  acres  under  cultivation  in  England 
10,000  acres  would  remain  unpicked  on  account  of  failure.  The  remaining 
60,000  acres  are  averaged  at  8  hundredweight  or  896  i)ound  per  acre,  giving 
aprospective  aggregate  of  63,760,000pound8.  Prices,however,  were  very 
irregular.  In  most  of  the  large  districts  the  quantity  raised  was  abundant, 
but  the  quality  was  far  below  average.  The  mass  of  the  crop  is  of  inferior 
quality.  The  better  grades  sold  at  $22.60  to  $35  per  hundredweight,  or 
from  20  to  31  cents  per  pound.  Common  to  poor  hops  at  the  close  of  the 
season  commanded  but  a  half  or  even  a  third  of  those  rates.  English  hop- 
growers  earnestly  plead  that  if  the  crops  of  1877  and  1878  had  been  of  as 
good  quality*  as  in  previous  years,  the  hop  interest  would  have  held  its  own. 
But  a  number  of  adverse  causes  have  reduced  the  character  of  the  product. 
Heavy  rains  and  high  winds,  together  with  mold,  the  result  of  excessive 
moisture,  reduced  both  the  quantity  and  the  quality  of  the  yields.  But 
this  is  not  all.  A  large  amount  of  merely  speculative  culture  has  occupied 
the  field.  It  is  stated  that  intelligent  growers  well  established  in  the 
business  have  succeeded  in  raising  good  crops,  commanding  prices  which 
leave  a  fair  miirgin  of  profit.  Such  men  have  been  able  to  appreciate 
and  provide  against  the  adverse  conditions,  both  natural  and  economic, 
which  have  burdened  this  interest  during  the  last  two  years.  Mere 
amateur  and  superficial  enterprise,  such  as  has  been  attracted  to  this 
crop  by  the  profits  made  in  foiiner  years,  has  not  been  able  to  resist  the 
sweep  of  d  isa^ster.  Such  cultivators  are  clamoring  for  a  protective  tariff ; 
but  high  commercial  authority  states  that  even  with  the  advantage  of 
free  importation  the  stock  of  fine  hops,  both  native  and  foreign,  is  far 
short  of  the  demand. 

FARM  LABOE  Aim  WAGES. 

There  have  been  made  by  this  Department  at  divers  times  investiga- 
tions on  the  subject  of  wages,  first  in  1866,  then  in  1875,  and  last  in 
March,  1878,  which  was  then  omitted  for  the  want  of  space,  but  is  now 
incorporated,  with  the  result  of  an  investigation  made  in  the  spring  of 
1879. 

During  the  first  third  of  the  present  century  there  was  little  variation 
in  the  wages  of  farm  labor.  According  to  the  estimates  of  Mr.  H.  0. 
Carey,  tlie  average  per  month  was  about  $9  and  board.  The  advance 
was  slow  until  ISiil,  when  the  great  disturbance  of  the  labor  supply  and 
the  difference  in  the  circulating  medium  greatly  enhanced  the  rate  of 
wages  for  the  few  ye^ors  following.  The  average  wages  of  laborers  board- 
ing themselves  was  $28  per  month ;  of  all  laborers,  $26. 

At  the  close  of  18t>9  an  investigation  revealed  the  fact  that  a  reaetiofn 
had  commeiiceil,  and  that  prices  were  beginning  to  recede.  The  average 
of  $33  per  mouth  in  New  England  had  fallen  to  $32.  The  decline  in 
the  Middle  States  was  from  $30  to  $29.  In  the  Western  States  there 
was  a  larger  di^cline,  from  $29  to  $27 ;  while  the  demand  for  labor  in 
Cahfornia  had  advance<l  the  average  there  fit)m  $45  to  $46.  In  the 
Southern  States  the  rate  of  wages  also  increased  slightly,  and  was 
about  $10.80. 

In  1875  another  investigation  was  made,  which  showed  a  still  further 
decline  in  the  wages  of  agricultural  labor.  It  was  heaviest  in  the  West 
and  lightest  in  California ;  in  the  South  and  East  it  auMHinted  to  10  per 
oent.     With  the  increaffing  depression  of  Ite  m<»iey  market,  many 
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factories  and  mills  closed  their  doors,  the  hands  were  thrown  either  into 
idleness  or  competition  with  the  other  labor  in  the  fields,  and  conse- 
quently wages  fell  with  great  rapidity. 

Every  investigation  showed  that  those  neighborhoods  contiguous  to 
manufacturing  centers  experienced  the  largest  decrease :  thus  the  artisans 
of  Massachusetts,  largely  drawn  from  the  Kew  England  Stiites,  returning 
to  their  former  occupation,  brought  a  heavy  competition  into  their  rural 
hills  and  corresponding  decrease  in  wages.  The  decline  in  Maine  was 
from  $25.50  to  $19  since  1875;  "New  Hampshire,  $28.60  to  $21 ;  Vermont, 
$29.67  to  $21.30 ;  exceeding  25  per  cent,  in  each  case.  No  other  section 
showed  so  large  a  decrease.  In  1866  Massachusetts  paid  the  highest 
wages  of  any  State  east  of  the  Bocky  Moiuitains. 

&  the  flourishing  States  of  the  West,  as  Kansas,  Nebraska,  and 
Minnesota,  the  decUne  since  1866  has  been  nearly  the  same  as  in  the 
more  eastern  sections,  with  the  difference  that  tlie  decline  was  not  so 
rapid. 

The  great  demand  for  labor  in  those  new  and  thriving  States,  the  con- 
stant demand  in  the  mining  districts  of  the  far  West,  and  the  market 
for  produce  created  by  those  enterprises,  was  doubtless  the  cause  of  thia 
easy  and  gradual  decline.    The  record  of  E^nsas  reads : 


Tear. 

• 
First  qnorter. 

Second  qoarter. 

Third  quarter. 

Fonrth  quarter. 

186« 

$38  94 
85  95 
81  87 
25  00 

$22  36 
22  16 
20  25 
14  00 

$41  61 
41  00 
38  5a 
30  00 

$27  85 

1869 

27  76 

1875 

23  25 

1878 

18  33 

In  the  Southern  States  east  of  the  Mississippi  Biver  there  was  a 
gradual  but  moderate  decline.  With  the  fall  in  the  price  of  cotton  this 
was  inevitable,  but  negro  labor  increased  in  efficiency  and  thus  prevented 
a  more  rapid  change.  The  following  are  the  average  rates  paid  for  the 
year  in  the  four  periods  as  given  above  in  three  of  the  most  populous 
States: 


states. 


Korth  Carolina 
G^eo^ 

Miss: 


gia.... 
ilssippi 


1866. 

1869. 

1875. 

$13  40 

15  51 

16  72 

$12  70 
14  70 
17  11 

$13  46 
14  40 
16  40 

1878. 


$12  00 
1175 
14  C5 


In  the  cotton  States  west  of  the  Mississippi  the  price  was  well  main- 
tained. In  Arkansas  there  was  a  great  competition  for  labor  in  the  years 
following  the  restoration,  of  peace^  and  the  prices  paid  were  higher  than 
in  any  other  cotton  State,  averaging  for  those  years  and  till  1876  about 
$25  a  month,  but  in  1878  the  price  had  fallen  to  $17. 

In  Texas,  owing  to  the  large  proportion  of  white  labor,  and  which  was 
increased  each  year,  the  prices  were  more  uniform  than  in  any  of  the 
cotton  States,  and  averaged  till  1878  about  $19. 

In  the  central  belt  of  agricultural  States,  represented  by  Pennsylvania, 
Ohio,  Indiana,  Illinois,  and  Iowa,  a  great  unifoimity  was  shown.  In  Penn- 
sylvania board  was  somewhat  higher  in  18G6  than  in  the  other  States, 
but  in  the  wages  paid,  including  board,  the  difference  was  nominal.  This 
uniformity  continued  till  the  present  monetary  depression  began,  when, 
as  a  natural  consequence,  the  competition  of  unemployed  labor  reduced 
the  price  in  Pennsylvania  below  the  more  agricultural  States. 
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It  will  be  sceo  that  the  more  western  States  of  Illinois  and  Iowa 
maintained  higbor  rates  till  1878  than  the  Eaet«m  States.  The  decline 
in  the  rate,  which  includes  board  in  addition  to  money  wages,  since 
twelve  years  is  as  follows : 


Y^. 

PemuylTMita. 

Ohio. 

Indi^.. 

im^ab. 

lam. 

UGS 

118  U 
12  41 

"^n 

Its  7^ 

*[l^ 

116  97 

Prom  returns  made  iu  April,  1879,  and  which  inclnde  the  latter  part 
of  1878,  the  following  table  is  prepared : 

Average  wage*  for  1879. 


li 


Uan'lcud.. 
Viigim.i...- 
ITorth  enrol. 
BonlhCaroL 


In  the  above  table  of  labor  for  1879  the  first  eolomu,  representing  the 
ntges  per  month  without  board  of  laborers  hired  by  the  year,  may  be 
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accepted  as  a  very  close  approximatioii  to  the  real  prices  of  steady  and 
permanent  labor.  Comparing  the  figures  of  this  column  with  figures 
obtained  from  similar  inquiries  last  year,  we  gain  a  clear  idea  of  the 
movement  of  the  agricultural  labor  market  during  the  last  twelve  months. 
The  average  of  the  whole  country  has  declined  from  $21.29  per  month 
to  $20.26,  or  4.88  per  cent.  If  we  take  the  differences  between  the  first 
and  second  columns  in  the  above  table,  differences  between  wages  with 
board  and  wages  without  board,  we  arrive  at  a  very  close  estimate  of 
the  actual  cost  of  subsisting  the  laborer  in  the  different  States.  Taking 
the  average  of  these  diflerences  for  all  the  States,  we  find  the  average 
cost  of  this  subsistence  in  1879  to  be  $7.14  per  month,  against  $7.45  in 
1878,  a  decline  of  4.16  per  cent.  The  decline  in  wages  is  thus  shown  to 
be  almost  exactiy  in  the  same  ratio  as  in  the  cost  of  subsistence. 

Only  four  States  and  two  Territories  report  an  advance  in  wages; 
Minnesota  and  New  Mexico  about  J  per  cent. ;  Colorado  15  per  cent.; 
CaUfomia  2|  per  cent. ;  Oregon  IJ  per  cent. ;  and  Washington  2J  per 
cent.    All  the  other  States  show  a  decline. 

The  different  sections  of  the  Union,  taken  together,  present  some  very 
interesting  points  of  comparison.  !N^ew  England,  as  a  whole,  pays  in 
1879  $20.31  per  month  -vythout  board,  on  yearly  engagements,  against 
$22.60  in  1878.  a  decline  of  10  per  cent.  But  iu  this  section  it  costs  the 
laborer  but  $8.02  per  month  to  live,  against  $9.13  the  previous  year,  a 
decline  of  over  13  per  cent.  This  indicates  a  relative  improvement  in 
the  condition  of  labor,  the  cost  of  living  having  declined  in  greater  pro- 
portion than  wages.  Massachusetts  maintained  her  previous  rate  of 
wages,  while  reducing  her  cost  of  living  over  12  per  cent.  Ehode  Island 
reduced  wages  18J  per  cent.,  and  cost  of  subsistence  7  per  cent.  Con- 
necticut lowers  wages  less  than  6  per  cent.,  and  subsistence  over  15  per 
cent.  As  a  general  thing  wages  have  declined  m  a  smaller  proi>ort]on 
than  subsistence  in  manufacturing  districts. 

In  the  Middle  States  the  average  rate  of  annual  wages  fell  from 
$21.19  per  month  to  $19.69,  or  7  per  cent.,  while  the  average  cost  of  sub- 
sistence declined  from  $8.61  per  month  to  $8.27,  or  less  than  3  per  cent. 
'Sew  York  reduced  wages  about  8^  i)er  cent,  and  cost  of  subsistence  10 
per  cent.  On  the  other  hand,  New  Jersey  and  Delaware  increase  their 
cost  of  subsistence  each  2  per  cent,  while  cutting  down  wages,  tlie 
former  nearly  6  per  cent,  and  the  latter  3f  per  cent. 

The  South  Atlantic  States  pay  an  average  wage  of  $11.19  against 
$13.11  last  year,  a  decline  of  nearly  15  per  cent.  The  cost  of  subsist- 
ence fell  from  $4.16  per  month  to  $3.52,  or  over  16  per  cent.;  the  great- 
est falling  off  is  found  in  Maryland  and  Virginia,  the  former  showing  a 
decline  in  wages  of  nearly  23  per  cent.,  and  in  cost  of  subsistence  of  40 
per  cent.,  and  the  latter  18^  per  cent,  in  wages,  and  23  per  cent,  in  living. 
North  Carolina  cuts  down  wages  6J  per  cent,  and  cost  of  board  8  per 
cent. ;  South  Carolina  10§  per  cent,  and  7  per  cent. ;  Georgia  S%  per 
cent,  and  16  per  cent.  In  these  States  the  laborer  gains  slightiy  in  the 
reduction  of  subsistence.  Manufacturing  and  mining  enterprises  are 
on  the  advance.  South  Carolina  is  producing  largely  of  phosphatio 
fertilizers  and  turi)entine.  Gold-bearing  quartz  is  being  extensively 
worked  at  several  points  in  Georgia.  Market-gardening  and  fruit-pro 
duction  for  northern  markets  are  enlarging  the  scope  of  skilled  agri- 
cultural labor  at  various  points  along  the  coast.  Few  complaints  of 
surplus  labor  are  received  from  this  section  of  the  Union. 

The  Gulf  States  pay  $14.80  per  month  against  $15.52  in  1878,  or  less 
than  5  per  cent,  decrease.  The  cost  of  subsistence  fell  from  $5.14  per 
month  to  $5.20,  or  a  little  over  3  per  cent.    Mohda  declined  8  per  cent. 
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in  wages  and  5  per  cent,  in  subsistence ;  Alabama  2J  per  cent,  in  wages 
and  2 J  per  cent,  in  cost  of  subsistence ;  Mississippi  over  9  per  cent,  in 
trages  and  18  per  cent,  in  subsistence ;  Louisiana  over  3  per  cent,  in 
wages  and  G  per  cent,  in  subsistence.  Texas,  while  lowering  her  average 
wages  1^  per  cent.,  has  raised  her  cost  of  subsistence  17  per  cent.  The 
tone  of  correspondence  shows,  on  the  whole,  a  scarcity  of  labor  rather 
than  a  surphis. 

In  the  four  inland  Southern  States  the  average  rate  of  labor  has  de- 
clined from  $10.25  per  month  to  $15.50,  or  nearly  4J  per  cent.,*  cost  of 
subsistence  from  $5.47  per  month  to  $5.20,  or  about  5  per  cent.  Labor 
generally  finds  fair  remuneration,  but  many  refuse  to  work  at  ruling 
rates  of  wages.  Many  complaints  of  shiftlessness  and  indolence  on  the 
part  of  the  laboring  population  have  been  received. 

The  five  States  north  of  the  Ohio  Eiver  pay  an  average  of  $20.90  per 
month  against  $22.00  in  1878,  a  falling  off  of  5J  j)er  cent. :  the  decline  in 
subsistence  has  been  very  nearly  at  the  same  rate,  or  from  $7.99  per 
month  to  $7.58.  Ohio  has  fallen  off  2 J  per  cent,  in  wages  but  maintains 
the  same  average  cost  of  subsistence;  ilichigan  fell  off  J  per  cent  in 
wages  and  lOJ  per  cent,  in  cost  of  subsistence ;  Indiana,  6J  per  cent,  in 
wages  and  8  per  cent,  in  cost  of  subsistence ;  lUinois,  llj  per  cent,  in 
wages  and  1^  in  cost  of  subsistence ;  Wisconsin  6  per  cent,  in  wages 
and  4  per  cent,  in  subsistence.  State  and  county  expenditure  on  pub- 
lic works  is  quite  liberal.  Reliable  labor  can  in  most  cases  find  employ- 
ment, but  many  localities  are  overrun  with  tramps.  The  tone  of  corre- 
spondence is  very  hopeful. 

The  six  States  west  of  the  Mississippi  pay  on  an  average  $23.81  per 
month  agaiust  $23.77  in  1878,  a  slight  increase.  The  average  cost  of 
support  has  fallen  from  $9.04  per  month  to  8.91,  or  less  than  2  per  cent. 
The  increase  of  rate  of  wages  is  due  mostly  to  the  extension  of  mining 
enterprise  in  Colorado,  which  shows  an  increase  of  wages  fix)m  $30  to 
$35,  and  an  increase  in  subsistence  of  17  per  cent.  Minnesota  also  shows 
a  slight  increase,  from  $24.42  to  $24.55,  or  about  J  per  cent.,  while 
her  cost  of  subsistence  has  fallen  off  3  per  cent.    Iowa  pays  nearly  6 

Jer  cent,  less  than  last  year,  her  average  being  $22.09  per  month  against 
23.45;  her  cost  of  subsistence  fell  from  $8.56  to  $8.19,  a  declme  of 
nearly  4  per  cent.  Missouri  lowered  her  wages  from  $18.94  per  month 
to  $17.59,  or  over  7  per  cent.,  and  her  subsistence  from  $6.20  to  $5.75, 
or  7  per  cent. ;  Kansas,  $20.07  against  $22.22,  or  a  loss  of  nearly  7  per 
cent,  in  wages,  and  7.39  against  $8.25,  or  11  per  cent,  loss  in  subsistence. 
Nebraska,  wages  fell  from  $23.00  to  $23.04,  or  less  than  2 J  per  cent;  in 
subsistence,  $9.00  to  $8.18,  or  about  15J  per  cent.  In  this  region  a  large 
number  of  artisans  have  appropriated  public  lands  and  seek  to  pay  for 
their  claims  by  working  part  of  the  time  at  their  trades.  Quite  a  num- 
ber of  farm  laborers  have  done  the  same,  and  work  part  of  the  time  for 
other  farmers.  Thus,  the  vast  immigration  has  eidargcd  the  stock  of 
labor,  but  it  is,  at  least  to  a  great  extent,  not  very  effective  in  charac- 
ter. Those  desiring  work  can  obtain  it  at  fair  wages.  Ko  surplus  is 
noted  in  any  county  of  Colorado.  Eailroad  building,  to  a  large  extent, 
is  noted  in  these  States. 

The  two  raciiic  States  report  an  average  wage  of  labor  of  $38.22 
against  $30.02,  an  increase  of  4J  per  cent.  Their  cost  of  living  has  in- 
creased in  mucli  greater  ratio,  being  $13.16  per  month  against  $11.12,  or 
18  per  cent.  California  raised  her  wages  from  $38.25  to  $41,  or  less  than 
8  per  cent.,  and  her  subsistence  from  $10.25  to  $14.73,  or  35  per  cent. 

In  some  quarters  there  are  complaints  of  the  competition  of  Chinese 
laboTy  while  others  state  that  white  labor  is  twice  as  efficient  as  that  of 
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the  Mongol.  In  some  counties  the  appearance  of  Chinese  has  caused 
white  labor  to  be  stampeded  in  a  panic. 

Oregon  presents  about  the  same  general  characteristics  as  California, 

Kevada  reports  an  average  of  $35  per  month  with  board,  which  wHI 
amount  to  about  $50  without  board. 

Of  the  Territories  Utah  reports  an  average  of  $28.87,  a  decline  of  7 
per  cent,  from  1878.  There  is  a  surplus  of  labor,  attributed  in  part  to 
general  depression  and  in  part  to  local  causes. 

New  Mexico  averages  $22.10  against  $22  in  1878.  The  common 
manual  unskilled  labor^  being  mostly  Mexican,  is  a  drug  in  the  market. 
There  is  a  demand  for  mtelligent  American  labor,  skilled  and  unskilled. 

Washington  Territory  reports  an  average  of  $35.83  against  $35  in 
1878.  In  some  counties,  homesteaders  and  pre-emptors  after  settling  on 
their  claims  find  themselves  somewhat  impecunious,  and  they  are  tiien 
importunate  for  employment.  Our  Jeff'erson  County  correspondent 
says  they  have  "  too  much  brains  and  not  enough  muscle,''  which  means 
an  excess  of  people  disposed  to  live  without  manual  labor  of  any  kind. 
Several  railways  in  progress  of  construction.  No  surplus  of  labor ;  not 
sufficient  in  harvest 

Da>kota  reports  $28.56  against  $30  in  1878.  One  county  rei)orts  a 
surplus  of  skilled  labor  on  account  of  rapid  immigration  of  artisans  to 
public  domain.  Others  state  the  supply  of  labor  as  deficient.  One 
correspondent  (Cass  County)  says  they  knew  nothing  of  hard  times. 
The  national  government  is  to  expend  some  money  in  improving  the 
rivers. 

Our  corresi)ondent  in  Deer  Lodge  County,  Montana,  speaks  of  an 
unexpected  and  permanent  improvement  of  times  due  to  the  permanency 
of  agricultural  and  mining  interests.  Labor^  here  and  in  Lewis  and 
Clarke  County^finds  ready  employment. 

In  Arizona,  x  avapai  County  finds  labor  supply  and  demand  about 
equal. 

No  excess  of  labor  reported  in  Wyoming.    Stock  raising  immense. 

OUE  AGRICULTUEAL  EXPORTS. 

Statement  of  the  exports  of  agricultural  products  of  the  United  States,  with  their  immediate 
munufactureSf  for  the  two  fiscal  years  ending  June  30,  1878,  compiled  from  the  Treasury 
report  of  commerce  and  navigation. 


Products. 


Animals,  living: 

Hogs nnrnber . 

Homed  cattle do . . . 

Horses do... 

Moles do... 

Sheep do... 

AU  other,  and  fowls do... 

Animal  matter: 

Bone-black,  ivorv'-black,  &.c x>oui^^'*  - 

Bones  and  bone-dust cwt . 

Candles ponnds. 

Furs  and  fur-skins 

Glae pounds. 

Hair — 

Unm  anu  factored 

Manufactures  of 

Hides  and  skins  other  than  furs 

Leather — 

Sorts  not  specified ponnds. 

Morocco  and  other  fine 

Boots  and  shoes pairs. 


1877. 


Quantity. 


65,107 

50,001 

2,042 

3,441 

179, 017 


584, 134 

70,  720 

1,  CIO,  163 


157, 246 


25, 122, 930 
""382,'650 


Yalne. 


$699,180 

1, 593, 080 

301,134 

478, 434 

234,480 

18,895 

28,711 

121,493 

234, 408 

3,  836, 579 

30,  079 

338,487 

35,506 

3, 113,  883 

6, 016, 373 

1, 280, 225 

548,472 


1878. 


Qoantiiy. 


29,284 

80,040 

4,104 

3,860 

183, 995 


2, 738,  784 

47, 429 

1,  567,  265 


250,563 


28, 389, 140 
"""35i,"i52 


Value. 


$267,259 

8,896,818 

798,728 

501,513 

333,499 

46,841 

80.740 

78,989 

218, 985 

2, 618, 100 

31,247 

301,348 

30,283 

1, 286, 840 

6,189,052 
903,968 
468^  4M 
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of  the  aporU  of  agrieidbiTul prodveU  ttf  M«  United  Stuta,  fc. — Continund. 


ProdnoW. 

1^7. 

187B. 

Qnutlty. 

T^o*. 

Qnuitlty. 

Talne. 

Animsl  mat  Mr: 

'™aT„.„-ta„™ 

7*2.300 

i!3.eoi 

6,386.414 

7  Si 

'  tt3.fiai 

16,877 
4116.566 

(127,000 

ou— 

Lirf 

...p^. 

sis 

107, 643,  MO 

1.  Ml,  848 

fiB2,814.3Bl 
h!  046:771 

^f07'in 
ml  78*;  736 

004.440 

'i:JSSS 

3,07^284 

I4,loa,62S 

14,880 

30,014,284 

0,273 

4,013,657 

fi!  102. 835 

38,373 

6,605;  377 
83,074 

B3,3S8 

43a;  554 

DucoE  and  hnms 

B«fift«^ 

■::::;t:: 

Ebbb  

lSi 

Muttuu.  fresh 

rprli 

....do«n.. 

...pomidB.. 

ST.  608 

S4,T4t,!S3 

340.  {lOB 

t^OTLBW 

H,2S5 
M2, 607,020 

s«t- 

I0,Hlfl.OM 

1^626 

sr =;;;■;;;;;;;;;;;;. 

CarpoM 

...ppdj.. 

Bl  muter... 
..bnsbclf.. 

140,  6«.  066 

145,687,515 

»re»rtatn(tB  ud  other  pwpanlioM: 

Earltf 

Bread  uidblBcniU 

Com-iii™l 

70.860.  083 

»ieo,m 

40,«i;  OM 
B,a*li.6«5 

T0S,S41 

1.22b!774 
1,823,706 

47.^^ 

'"•^-.^ 

esoiso* 

B5.34S 

3.021,  EOl 
14. 303. 331 

8.715,479 
4.207,012 

e;se3 

72.4M.Bfll 
8.947,338 

1,665,738 

"til 

8, 051, 780 

4:ir:::::::::::::::::::::::. 

...bureU- 
..b^boU.. 

1.700,030 

i.m.iu 

831. 105 

118, 128,  MO 

1B1,B11.7M 

3.3M,7S4 

T1,76«,M7 

1. 084.  BOB 

(l;i37.XS 
3.218, 38a 

6,335,147 
1,601,208^304 

1,618,214 

t;  08*488 
1,425,2m 

(lolQ^d  ijuhU 

.-.v.vgi;:: 

183.253.248 

101,470,144 

WooaBndilniTodBeM: 

•■31 

"SS! 

'■as 

67,200 

1  *J2,  oie 

"iiS, 

40,018 

'".S 

^r,%^'^^""''*'° - 

u 

Orhrr  Bliouks,  (U-Vfs  irnd  headinj 

B2,402 

8,771;  106 
ISO,  420 
520  154 

-nainbef.. 

136.731 

yjle-irrwd 

jliip,  boiii>.  trlrfioiph,  jDfi  other  K 

^.^..cord».. 

B.On 

2,887 

"'iB.Mi,»is' 

uublo  feet.. 

a),e40,2» 

2W.861 

AiilivH.  ipipl  .niid  ptwl poimda.. 

991,  SU 

G7D,8S2 

'''»;"» 

l^lii  mid  luqKulino 

iSrHoilpimi  

...bSTi-ln.. 

:::K1^,;:: 

DOS.  936 

7;i,407 

li<.09i 

23,422,M8 

21. 747. 117 
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Statement  qf  the  exports  of  a^rumltiwral  products  of  the  United  States,  ^c. — Continned. 


Pioduots. 


1877. 


Qnautlty. 


Yftlne. 


1878. 


Qnantity.   >. 


Yftlue. 


IDsceHaneons: 

Brooma,  brashes,  &o 

Cordage,  ropes,  ajid  twines  of  all  kinds. 
iSruits— 


..lbs. 


Apples,  dried .ponsds.. 

green  orripe bushels.. 

Other,  green,  ripe,  or  dried 

Preserved  in  cans  orotheiwise 

Ginseng pounds.. 

Hay tons.. 

Hemp— 

Unmannfactared orwt.. 

Cables  and  cordage do... 

All  other  mannfactizres 

Hops pounds.. 

liquors,  alooholio,  dder  and  be«]>— 
Ale  and  porter — 

InbotUes .....dozens. 

In  casks gallons.' 

Spirits  distilled  from— 

Grain gallons. 

Molasses do... 

Other  materials.... do... 

Wine do... 

Oil-cake i>ounds. 

oa— 

Cotton-seed gallons. 

liinseed do... 

Essential  or  volatile 

Seeds— 

Cotton pounds. 

Flax  or  lint..... bushels. 

All  other 

Starch.......... — peonds. 

Sugar- 
Brown .....pounds. 

Beflned do... 

Molasses gaUons. 

Candy  and  ooniectianflxy 

Tobacco- 
Leaf pounds. 

Cigars M. 

Snuff  pounds. 

Other  manufactures 

Yegetables,  4tc.— 

Onions bushels. 

Pickles  and  sauces 

Potatoes bushels. 

Allothurs 

Ylnegar gallons. 


2,705,441 

14, 318, 052 
1, 146, 829 


440,406 
7,457 

1,4(57 
13,072 


9,587,329 


37,876 
155^277 

1, 008, 741 

647,831 

4,224 

99,539 

273, 676, 873 

1,705,422 
59,495 


10.309,294 
3 


9,688,952 

85,838 

54, 315, 349 

3,157,923 


282,886,426 
1,150 
2,533 


52,328 
'529,650 
"24,073 


Total  value  of  miscellaaeoiiB  products. 


$172,000 
341,600 

920,292 
986,112 
494,427 
762,344 
562,268 
120,293 

12,182 

175, 750 

719, 809 

2, 306, 537 


S: 


077 

488 


489, 174 

285,979 

10, 174 

68,277 

4, 818, 923 

842,248 

43,435 

448,057 

130,062 
8 

3,438,450 
462,234 

6,618 

6, 198, 139 

840,877 

61,892 

28, 825, 521 

38,161 

1,968 

8,213,393 

48,081 

48, 523 

533. 187 

116,518 

6,641 


58, 652, 719 


3,411.413 

4,188,173 
279,447 


421,395 
9,514 

2,325 
11,402 


18,458,782 


76,475 
119, 57» 

2,258,401 

655,864 

12,386 

46,614 

342,446,439 

4,992,349 
88,901 


16, 757, 634 
268 


12,995,385 

52,683 

44, 040, 409 

1,477,057 


283,973.198 

2,082 

13,344 


66,795 
'744,'469 
'"i4,'77i 


$146^037 
889,004 

200,085 
886,261 
296,310 
435,450 
497,247 
141,340 

18,210 

146,043 

1,056,709 

2,152,878 


108,279 
88,91t 

884,162 

272,457 

12,653 

38,775 

5,099^168 

2;  514, 828 

27,238 

823,341 

179,001 

437 

2,065^887 

005^521 

4,500 

4,508,148 

865^758 

41,687 

24,808,100 

46,170 

7,825 

8,027,328 

44,522 

19,667 

541,503 

138,509 

4,120 


52,245,300 


KBCAPmiLATION. 


Products. 


Animals  and  animal  matter 

Breadstuffs,  &o 

Cotton,  &o 

Wood,  &c 

Miscellaneons 

Total  agricnltnral  exports 

Total  exports 

Per  cent,  of  agriaultural  matter 


1871. 


047, 010, 312 
79, 519, 387 

221, 885, 245 
15,  820, 029 
33, 060, 081 


397,  205,  054 
562, 518,  651 


70 


1872. 


$77, 060, 849 
85, 155,  523 

182, 988,  925 
21,  425, 068 
40, 139,  296 


1873. 


$99, 806, 599 
98,  702, 891 

230, 190,  597 
25, 854, 120 
37,  901, 458 


406, 769.  601 
549,219,718 


492,  515, 065 
649, 132,  563 


74 


76 


1374. 


$99,607,600 

161, 225, 939 

214, 319, 420 

27,  675, 300 

45,486,620 


548, 314, 954 
693, 039, 060 


79 
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Statfment  of  the  aporit  of  agricultural  produett  of  the  United  StaM,  ^c— Coutinued. 
EXCAPITUUlTIOH. 


Prodnct*. 

18TS. 

im. 

1877. 

187B. 

•104,314,988 

iu;47e:«« 
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The  value  of  domestic  exports  for  the  year  ending  June  30, 1878,  as 
Trill  be  seen  in  the  table  above,  wae  greater  than  any  provions  year.  The 
export  for  the  year  1874  was  the  largest  prior  o  this.  In  the  years  suc- 
ceeding 1874  there  was  a  large  decline  in  agricultural  products  exported, 
which,  however,  has  been  more  than  regained  in  1878.  In  the  article  of 
cotton  the  value  was  not  so  great  in  1878  as  in  1874,  but  the  amount 
sent  abroad  was  larger  by  half  a  milliou  bales. 

The  proportion  of  agricoltural  products  to  the  total  export  was  84  per 
cent,  against  7C  per  cent  in  1877,  Their  actual  increase  in  vaJue  was 
♦68,841,937,  a  little  more  than  13  per  cent.,  while  the  total  export  in- 
creased $33,644,43o,  a  little  less  thau  6  per  cent. 

The  export  of  butter  and  cheese  has,  during  the  last  few  years,  grown 
to  a  very  largo  extent.  The  following  table  wiU  show  the  increase  since 
1870.  Fully  tJiree-fourths  of  the  export  is  to  Great  Britain,  the  balance 
to  British  America  and  the  West  Indies: 

Exparlt  of  dajry  prodiut*. 
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The  export  of  fresh  beef,  which  only  dates  ttom  a  period  of  three  yeare, 
ia  here  given  for  those  years : 
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WHEAT  PEODUCTION  IN  THE  UNITED  STATES. 

This  Department,  since  its  organization  in  1862,  has  published  sixteen 
annual  estimates  of  the  wheat  crops,  an  abstract  of  which  will  be  found 
in  the  table  below.  It  should  be  remembered  that  the  earlier  years  of 
this  period  were  years  of  civil  war,  in  which  a  portion  of  our  wheat  area 
was  the  scene  oif  hostile  operations  destructive  of  settled  1  idustry — 
hence  our  figures  for  those  years  were  abnormally  low.  From  1860, 
however,  the  first  year  after  the  close  of  the  war,  there  was  a  steady 
enlargement  of  our  wheat  acreage,  more  than  doubling  in  1878  the 
aggregate  of  1866.  Dividing  the  sixteen  years  under  consideration  into 
two  equal  periods  we  find  the  average  acreage  of  the  second  eic^ht  years 
to  be  60  per  cent,  greater  than  in  the  eight  years  preceding.  1  he  wheat 
acreage  of  1878  is  about  equal  to  the  area  of  the  State  of  Alabama. 

The  average  yield  per  acre  ranged  from  10  bushels  per  acre  in  1866 
to  13.9  bushels  in  1877,  averaging  12.2  bushels  per  acre  during  the 
whole  period.  It  is  remarkable  that  the  average  of  the  two  subordi- 
nate periods  of  eight  years  is  precisely  the  same.  This  fact  shows  tliat 
the  productiveness  of  our  wheat  area  has  on  the  whole  been  maintained. 
As  our  acreage  has  enlarged  in  a  greater  proportion  than  our  popula- 
tion our  production  per  capita  has  increased.  Comparing  our  estimates 
of  products  with  ElUott's  estimates  of  population,  we  find  that  the  av- 
erage yield  per  capita  during  the  first  eight  years,  was  less  than  5f 
bushels  against  nearly  7  bushels  in  the  second  eight  years.  The  enor- 
mous crop  of  1878  averaged  about  8f  bushels. 

It  is  evident  that  the  consumption  of  wheat  has  increased  among  our 
own  people,  but  not  to  anything  like  the  extent  necessary  to  absorb  our 
late  enormous  crops.  To  account  for  this  we  must  look  to  the  immense 
demand  for  breadstuffe  that  has  lately  grown  up  in  Western  Europe. 
This  demand  is  the  result  of  restrict^  production.  Not  only  unfavor- 
able growing  conditions  have  restricted  the  productiveness  of  the  wheat 
crop  during  the  last  lew  years,  but  also  a  change  in  the  economic  con- 
ditions of  this  industry.  The  area  devoted  to  wheat  in  the  United 
Kingdom  has  been  gradually  decreasing  for  several  years  on  account  of 
the  growing  cost  of  culture  and  the  increasing  competition  of  other 
countries,  especially  the  United  States.  In  1858  the  British  Islands 
imported  23,201,941  cwt.  of  wheat  and  flour  reduced  to  its  equivalent 
in  grain;  fifteen  years  later  the  import  had  doubled,  amounting  in  1872 
to  47,612,896  c>vt.:  the  average  annual  import  of  this  period  was 
37,876,191  cwt.  Of  this  average  the  United  States  contributed  27  per 
cent.,  Eussia  24,  Germany  17,  France  0,  British  America  7. 

Dui'ing  the  following  six  years  ending  wilih  1878  the  average  import 
rose  to  57,665,777  cwt.,  including  flour  and  meal.  Of  this  import  the 
United  States  furnished  48  per  cent,  of  the  wlieat  and  36  per  cent,  of 
the  flour ;  liussia  less  than  19  per  cent,  of  the  grain  and  a  proportion  of 
flour  too  small  for  notice;  Germany,  8  per  cent,  of  the  wheat  and  14  per 
cent,  of  the  flour ;  France,  Ig  per  cent  of  the  wheat  and  less  than  20  per 
cent,  of  the  flour  5  British  Noilh  America,  nearly  7  per  cent,  of  the  wheat 
and  over  5  per  cent,  of  the  flour.  It  should  be  noted,  however,  that  in 
the  last  year  or  two,  wheat  imports  from  France  have  nearly  ceased  and 
flour  imports  have  fallen  to  about  a  third  of  the  average  of  the  period. 
British  India  sent  a  large  contribution  in  1877,  but  during  the  last  year 
it  fell  ofl'  greatly.  The  supplies  froDi  Australia  have  been  very  irregular, 
while  Turkey  and  Eg'j-i)t,  once  sending  large  supplies,  have  greatly  de- 
cUned. 

The  reports  from  the  United  Kingdom,  as  well  as  the  United  States, 
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show  that  -we  are  rapidly  gaiuing  the  control  of  this  trade,  and  that  other 
coantries  in  Western  Europe  are  not  only  retiring  from  competition  with 
us,  but  also  tliat  they  are  opemng  markets  for  the  increased  disposal  of 
our  breadstuffe.  A  social  revolution  is  indicated  by  these  fiicts.  Pro- 
duction and  consumption  are  regulated  by  conditions  greatly  different 
&om  what  they  were  six  y«ars  ago.  The  rapid  enlargement  of  our  wheat 
area  was  necessary  to  meet  the  marked  decline  in  European  production. 
The  proportion  of  our  crop  exported  is  rapidly  growing.  Of  the  crop  of 
1877  over  one-fourth  was  required  to  meet  the  foreign  demand,  i^m 
the  rate  at  which  we  are  now  exporting  breadstnffs  it  would  not  be  Bor- 
prising  to  find  at  least  35  per  cent,  of  onr  vast  product  of  1878  taken  by 
this  export  trade. 

The  prices  realized  by  the  &rmer  have  fluctuated  for  the  last  few 
years,  but  in  1S78  they  settled  to  a  lower  point  than  in  any  previous 
year.  Hence,  though  tiie  product  of  1878  exceeded  ita  predecessor  by 
about  56,000,000  bushels,  its  aggregate  value  fell  off  over  $68,000,000. 
ThiS)  however,  being  the  result  of  a  general  decline  of  values  to  a  spede 
basis,  does  not  indicate  a  loss  to  the  farmers  at  all  in  proportion  to  the 
figures.  The  price  per  bushel  $0.77.7  in  January,  1879,  and  the  average 
value  of  the  crop  per  acre,  $10.16,  are  unprecedeat«dly  low,  but  there  is 
nothing  to  indicate  that  wheat  products  have  declined  in  greater  pro- 
portion than  manufacturing  products.  The  cheapness  of  this  class  of 
agricidtural  products  is  the  result  of  their  abuQdanc&  and  this  enables 
OS  to  transport  our  grain  across  the  ocean  and  undersell  the  wheati^im- 
ers  of  the  high-priced  lands  of  Surope. 
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CORN  PRODUCTION  IN  THE  UNITED  STATES. 

The  table  given  below  embraces  the  results  of  sixteen  annual  investi- 
gations of  the  com  crops,  and  shows  onr  remarkable  progress  in  this 
branch  of  production.  As  in  the  case  of  wheat,  the  first  three  years  in- 
•laded  in  the  table  were  years  of  civil  war,  and  a  large  portion  of  onr 
com  area  was  involved  in  its  disasters.    Hence  the  aggregates  for  jJiose 
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years  are  abnormally  low.  The  acreage  of  1866  was  nearly  doubled  in 
1866  and  nearly  tripled  in  1878.  Dnring  the  year  last  named  our  corn- 
fields were  nearly  equal  in  area  to  the  State  of  Kansas. 

The  average  product  per  acre  was  substantially  the  same  throughont. 
amonntrng  to  20.6  bosbels  daring  the  latter  eight  years,  against  26.8 
boshcls  in  the  previous  eight  years.  Onr  fonr  last  crops  eaoh  exceeded 
considerably  a  billion  and  a  quarter  of  bushels.  As  in  the  case  of  'wheat, 
the  supplies  have  grown  faster  than  the  population.  During  the  first 
eight  years  the  ont-tnm  averaged  21.40  bushels  per  capita,  and  during 
the  latter  eight  years,  24.07  bushels ;  in  1875,  it  amounted  to  nearly  30 
bushels.  Our  surplus  in  later  years  has  found  an  increasiog  foreign  out- 
let During  the  first  eight  years  we  sent  abroad  but  1.20  per  cent,  of 
our  product  j  during  the  latter  eight  years,  4.37  per  cent. ;  of  the  crop  of 
1877,  we  shipped  abroad  6J  per  cent.,  and  the  crop  of  1878  is  going  out 
probably  in  about  the  same  proportion. 

The  average  price  obtained  by  the  former  has  fallen  off  two-thirds  in 
fifteen  years,  being  S9.7  cents  per  bushel  in  1804,  and  31.8  cents  in  1878. 
The  last-named  crop,  though  greater  by  46,000,000  bushels  than  ita 
predecessor,  fell  short  of  it  $39,000,000  in  aggregate  value.  The  aver- 
age value  of  each  acre's  yield  has  fallen  to  the  unprecedented  low  fignre 
of  $8.55  in  1878 ;  in  1864  it  amounted  to  $30.C4.  The  last-named  year, 
however,  was  one  of  extreme  moneyed  inflation.  Com  has  fellen  off  pro- 
portionally more  than  wheat.  Its  abundance  and  cheapness  has  made 
it  the  object  of  a  very  considerable  and  growing  export  trade. 
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DISTRIBUTION  OF  OUII  AGKICULTUEAL  EXPORTS. 

Animaxs  AJnj  ANIMAL  MATTER. — The  export  of  live  animals  shows 
an  extraordinary  increase — 76  percent,  in  total  value — over  last  year. 
This  is  owing  to  the  vast  expansion  ofthehorseaud  cattle  trades  during 
1878,  and  to  a  large  increase  in  the  export  of  mules  and  sheep.  Hogs 
fell  oif  about  three-fifths.  The  United  Kingdom  about  quintupled  its 
previous  demand  upon  ns  for  live  stock.    Continental  Europe,  which  bad 
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previously  taken  a  very  smaU  proportioii  of  this  export,  daring  the  last 
year  absorbed  nearly  a  quarter  million  of  dollars'  worth.  On  the  other 
hand,  Mexico,  Central  and  South  America,  and  the  West  Indies,  foil  off 
in  the  aggregate  value  of  their  demand,  hnt  a  portion  of  this  redaction 
is  dae  to  a  decline  of  prices.  The  distnbntiou  of  &nu  animals  Is  shown 
by  the  following  table : 
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Of  our  exports  of  dead  animal  matter  pork  products  constitute  over 
60  per  cent.    The  following  table  shows  their  distribution : 
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Compared  with  1877  the  above  table  Bhows  a  total  increase  in  the 
aggregate  values  of  8  per  cent,  in  spite  of  a  marked  decline  in  prices. 
All  the  items  show  a  greater  increase  in  quantities  than  in  values.  The 
United  Kingdom,  with  a  large  increase  in  quantities,  especially  in 
hud-oil,  shows  a  moderate  increase  in  total  value  of  exports.  France 
has  nearly  doubled  her  demand  for  this  class  of  products,  while  Ger. 
many  and  other  continental  countries  give  us  a  widening  market.  On 
the  other  hand,  the  West  Indies  with  North  and  South  America  s}iOw  . 
declining  values  with  no  great  changes  in  quantity.  It  is  evident  that 
our  exuberant  and  cheap  pork  production  is  giving  us  the  control  of  the 
dvilized  markets  of  Europe,  and  that  we  may  expect  a  greatly  enlarged 
trade  in  this  class  of  staples  in  years  to  come. 

Beef-products  f^ll  off  from  last  yeair  in  aggregate  value  over  $2,000,000. 
Bever^  articles,  however,  show  a  marked  increase  in  the  quantity 
shipped,  especially  &eBh  oeef  and  cheese.  The  following  table  shows 
There  this  class  of  products  went  during  1878 : 


Article., 

i 

[ 

, 

^1 
ii 
1 

1 

poundi!.. 
VlJllO     .. 
poiuuU- 

■£■:;; 

pouncU.- 

-TfllBO.... 

-  B3,MB.409 
f4,liafl,15a 
26,770,011 

tz,iie,Bt» 

f2.flaO,B70 

r.!o,03e,cao 
ii,  Doolsao 

»E7a67B 

•'■si 

11,027 
IH,  £11,013 
t3.JSl,*M 

49T,eM 
^,268 

a;  400 

BaltliMf. 

2, 018.  COB 

S,7M,2I>6 
t28l,4B8 

^« 

•iS 

m 

•232,111) 

10.  aaa,  sas 

«g 

IT.  ISO 

S(»t'»AMt0ll 

320 

7,170,(37 
tl,  038, 723 

•IHiwil 

100 

i,84i,ans 

tA7(ll 

194  014 
»2.«l 

Uuinfiutanaorieiaher... 

t3,&ig 

«a,ooi 

*31,7aT,B»0 

|1,»1B,8M 

»I,B07,W3 

.1,41K,1(B 

•E36.Mi 

kt,    *. 

AiUdea. 

1 
1.2(W 

as 

1 

11 

1 

s 

8 

s 

5 

j 

pounAn. 
putmOa. 

ill 

417, 7ua 

K3,1M 

6Jiltb«if 

rxti,  -ill 

=11 

»j2.?a4 

•1.0U 

gSS 

,ssa 

Sk 

EEPOET  OF  THE  STATISTICIAK. 


AiUclM. 

-1 

■i 

"h 

i 

1 

1 

BlM 

■{=-.:: 

74,  JM 
4311,  IBB 

Kg 

738.587 
I1W,BM 

1151,  MO 

(103,  IM 

3i 

'is 

§1 

EM,  MS 

»ai;!47 

B»«VtoDti.U 

■  sS;; 

SSI 

sua 

...TIJUO.... 

010 

tl,Ml,tM 

ti.2sa.m 

»eio,6n 

e5B:^»73 

■" 

,  eiportBof  CDDdeiuedmllkvere|21.790toAiul«]i>,|2I,2SZ  to  Japu,te,8>T  to 


This  class  of  products  constitutes  over  30  per  cent,  of  our  last  annual 
export  of  animul  matter.  Compared  with  the  previous  year,  the  United 
Kingdom  takes  a  smaller  aggregate  value,  but  most  of  the  products 
shipped  to  that  country  show  increased  quantities.  For  instance,  &esh 
beef  shows  an  enlargement  of  over  4,000,000  pounds;  salt  beef,  1,000,000; 
cheese,  16,000,000;  leather,  3,000,000,  &c.  On  the  other  band,  tallow 
fell  off  21,000,000  pounds.  With  continental  Europe  our  trade  in  these 
staples  has  mcreased  to  a  considerable  extent  in  values  and  still  more 
in  quantity.  AVitli  the  West  Indies,  North  and  South  America,  onr 
shipments  of  this  class  of  products  have  very  considerably  declined. 

Of  sheep-products  we  sent  out,  during  the  year,  ouly  130,582  pounds 
of  fresh  mutton,  valued  at  $3,273,  against  349,368  pounds,  valued  at 
(36,430  ill  1S7T.  Tlie  United  ICingdom  took  all  of  this  class  of  exports. 
Of  wool  we  shipped  347,Sj4  pounds,  valued  at  S93,358,  against  2,213,379 
ponnds,  valued  at  SG!)6,454  in  1877;  of  wool  manufaotures  $448,894, 
against  §452,943  in  1H77. 

Beeadstuffs. — Our  export  of  breadstuffs  shows  an  enormous  in- 
crease, tho  ajcgregate  value  reaching  §181,811,794,  against  $118,126,960 
in  1377,  All  tho  articles  of  this  class  show  an  uicreased  movement, 
except  corn-meal,  rye-iiour,  and  rice,  which  hear  an  uisignif  cant  pro- 
portion to  the  v.hole.  Onv  barley  eXporta  more  than  tripled  in  quan- 
tity; corn  increased  20,000,000  bushels;  oats  more  than  doubled  in 
qnantitv;  rve  rose  from  118,029  to  4,207,912;  wheat  from  40,431,624 
bushels"  to  7l', 404,961,  and  from  $47,256,417  to  $96,872,016.  Flour,  with 
an  increased  sliii>mcut  of  less  than  16,000  barrels,  increased  its  aggre- 
■  gate  vahu'  ¥3,:i31.774.  The  smaller  grains  and  all  preparations  of  grain 
for  food  tt  i^ri>  iiiarketod  in  enlarged  quantities  and  values. 

The  United  Kingdom  takes  $125,819,463,  agamst  $76,129,970  in  1877. 
Franco  niiscs  her  requirement  from  $2,050,121  to  $7,657,503;  Belgium 
andNethi-iJiinds  from  $3,185,730  to  $9,302,071;  other  European  coim-. 
trios  also  fri>,..,tiy  incj-oase  their  demand  except  Germany,  which  fell 
from  $3,2ti;!,0(l3"to  $1,764,517.  The  countries  of  North  and  South 
America,  and  West  Indies  have  shghtly  increased  their  demand.  The 
^qiort  price  o!"  wheat  is  very  considerably  increased,  being  $1.33  per 
bushel,  against  -*1.14,  but  com  has  fallen  from  68  cents  to  56  cents;  flonz 
also  declined  trom  $6.48  to  $6.25  per  barrel.    Barley,  oats,  and  rye  were 
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Bhipped  in  greatly  increased  qaantdties.    The  following  table  ehom  out 
movement  m  breadstnfb : 
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«  Cotton  and  cottoh  MAHtrPACTtrnES. — Oar  exports  of  cotton  and 
cotton  manofactnrcs  rose  in  aggregate  valne  from  $183^53,248  to 
$101,470,144.  hnt  this  increafie  is  all  dne  to  raw  material,  as  the  valaa 
of  ootto:>  tnaiiufactm«s  shows  a  deoline  from  $12,134,740  to  •U,4S8,0e(lk 
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Onr  export  of  sea-island  slightly  increased,  and  all  went,  as  in  1877,  to 
Qie  United  Kingdom  and  France.  Of  other  raw  cotton  nearly  the  whole 
was  shipped  to  European  countries ;  BritiBh  America  and  Mexico  toolc 
23,326  bales,  and  10  bales  went  to  one  of  the  port«  of  AMca.  The 
United  Kingdom  slightly  lowered  her  demand  for  raw  material,  while 
continental  Europe  took  an  enlarged  quantity,  especially  France,  Ger- 
many, Belgium,  and  itfetherlands.  Of  oncolored  fabrics,  the  largest 
shipment,  30,313,831  yards,  was  to  China ;  England,  the  next  in  order, 
took  10,906,738  yards.  Our  total  export  of  oncolored  cottons  shows  an 
increase  of  11,769,046  yards ;  colored  cottons  an  increase  of  8,164,009 
yards.  The  value  of  these  two  classes  increased  41,092,019,  but  this 
was  more  than  counterbalanced  by  the  decline  of  $1,788,099  in  the  value 
of  "  other  mannfiaetures."  In  regular  lines  of  export  the  flgnres  of  1878 
show  an  enconragtng  advance,  bat  in  miscellaneoas  articles  the  trade 
has  been  less  fortunate.  The  following  table  shows  the  cotton  move- 
ment abroad : 
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Wood  amd  its  manupaotubbb. — This  brandi  of  our  export  siiowa 
a  decline  of  over  two  and  a  half  millions  of  dollars.  The  &ling  off  is 
chiefly  in  pot  and  pewl  ashes,  in  sawed  timber,  boards  and  shooks,  in 
logs,  masts,  t«legraph  poles  and  otber  whole  timber.  On  the  other 
bfuia,  the  different  branches  of  wooden  mann&ctnre  show  an  increased 
abipment,  as  also  rosin,  tnrpentine,  spirits  of  turpentine,  and  tar. 

The  United  Kingdom  ivceived  $6,796,104,  against  $9,220,006  in  1877 ; 
Qie  West  Indies,  $3,865,728,  agamst  $4,896,841 :  BritiBh  America, 
$2,314,054, against $3,914,877 ;  0«nnany,  $1^7,470,  against  $1,214,020; 
France,  $758,282,  against  $568,846.  Other  Enropean  coontries  ^ow  an 
increased  demand  for  this  kind  of  products. 

MisosLLAKBons. — ^The  leading  miscellaneons  prodncts  show  a  oon* 
siderable  decline  in  the  values  exported,  bnt,  as  in  other  articles,  tliis  de- 
cline is  dne  largely  to  a  deoUne  in  prices.  Hops,  for  instance,  are  don- 
bled  in  qnanti^ ;  cotton-seed  oil  nearly  tripled :  oil-cake,  starch,  and 
.  ootton-seed  show  an  enormons  increase.  On  the  other  hand,  refined 
sngar,  molasses,  tobacco  leaf,  and  a  few  other  items  show  a  matkeA 
decUne.    The  following  table  shows  the  distribution  of  onr  misceUaneoDB 


Prodno(«. 

1 

^ 

1 

i 

r 

i 

yiane 

t41B.S41 

n.m.m 
^"''"^^ 

3Sa.B18,«7 

■«| 

1.331,408 

1.  U3,  IM 

tl«S.«0« 

Is 

»1,1^B 

950,TO0 
4.401,448 

im.Ma 
iDo.Bsn 

^^ 

78,  iM,  71a 

M!!;S 

810 

.     tiia 

■|12,(I04 

»3a 

m.t^ 

Homp  ud  llH  piDduoU . .. . 

■  ftr.;: 

poond... 

-    YBlno... 

■  ^T.v 

poond.  .. 

™lllB... 

■Lfe 

wnntry 

Hpl 

'  jij'jsf 

nn  iMi      tmil 

jaoBiiss 

s,e8T,iia 

fleal.eottBi 

•iS 

S,75S,16I 

*1^ 

BuKmhud 

43 
25,008,(148 

l-iS 

a.m.m 

IVh.,^  J^l 

ToUlTBlneBtoewih 

Wg,  868,770 

I3.M0.T2S 

te,3ia.e33 

ta,Z81,S52 

«1*^1W 

HEPOET  OP  THE  STATISTICIAN. 


*  Nearly  the  irhole  eipart  of  gluseiig  goea  to  BoDe-Kong  and  Japan. 


The  export  to  the  United  Kingdom  fell  off  nearly  $3,000,000 :  that  to 
Germany  about  $2,000,000 ;  that  to  Bel^rnn  and  Ifetherlanda  about 
$1,000,000  i  but  France  and  other  European  countries  show  a  very 
considerably  increase.  British  America  Bhon'a  a  falling  off,  but  Mexico, 
Central  and  South  America,  and  the  West  Indies  show  a  general  In- 
crease. There  is  no  doubt  that  the  trade  of  1S7S,  at  lower  values,  shows 
Ml  increased  movement  in  this  class  of  products.  This  may  also  besaid 
of  our  agricultural  exports  generally.  The  preference  for  raw  material 
over  manufactures,  however,  is  still  noted  in  the  foreign  demand  for  onr 
protlucts. 
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MAEKET  PEIOES  OF  FAEM 

The  following  quotaUoM  re^esent  ob  nearly  aspracUoabU 


Products. 


HEW  TOBK. 

Floor; 

Superfine     State    and 
Western bbl. 

Extra  State do. 

Extra  to  choice  West- 
em bbl. 

Ccnnmon  to  fair  South- 
ern extra bbl. 

Good  to  choice do. 

Wheat: 

Ko.  1  spring bush . 

Ko.2spring do.. 

Bed  winter do.. 

Amber do.. 
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Bje do.. 

Barley do.. 
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Mesa bbl 
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Pork: 

Hess bbl. 

Extra  prime do. 

Prime  mess do. 

Lard cental. 

Butter : 
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State do. 

Cheese: 

State  factory lb. 

Western  ftkjtory do . 

Sugar,  fair  to  prime  re- 

nnmg lb. 

Cotton: 

Ordinary  to  good  ordi- 
nary   lb. 

Low  middling  to  good 

middling lb. 

Tobacco: 

Lugs lbs. 

Leaf  of  common  to  me- 
dium   lb. 
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American    XXX    and 
picklock lb. 

American  X  and  XX .  do . 

American  couibiug  ..do. 

Pulled do. 

California  spring  clip.do. 

California  fall  clip  . .  .do. 
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14  00 
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to  17  00 
to  13  00 

to  12  00 
to  13  00 


12  25  to  13  00 

7  00  to  10  50 

11  00  to  12  00 
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40 

76 

80 


to  16  00 
to  14  00 

to  12  00 
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10  75  to  11  25 
700  to  925 
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5  to   13| 

7|to    7| 
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9A 
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AprlL 


$440  to  $490 
500  to  650 

495  to  800 


5  20  to 
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30 
33 
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83 
72 
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14  00 
12  00 
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to 
to 
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to 
to 
to 
to 
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6  75 
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130 

140 
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56 

89 

79 

90 


to  17  00 
to  13  00 

to  12  00 
to  13  50 


9  75   to  10  75 

700  to    850 

10  50   to  12  00 

5  37ito    8  00 
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14   to       35 


9   to 
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13 
13 


7ito        9i 
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75 
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1200  tol225 

940  to  975 
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0  50  to  &  00   3  73 
«■)  ro  to  8  73  G  1:3 

1  -Jl)  to  1  3.%i  1  •J4 
5';)  to  CI    50 
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PEODUOTS  FOE  1878. 

the  state  of  the  market  at  the  beginning  of  each  month. 


June. 


July. 


1325   to$400$3  25   to$380 
425to6  25     400   to    585 

3  95   to    7  50 


415   to    8  00 


450  to 

6  00  to 

110  to 

105  to 

108  to 


485 
650 


12 
08 
18 


4  30 
4  75 


to 
to 


4C5 

G25 


115  to 

42  to 

26  to 

62  to 

58  to 


125 
54 
34 

68 

87 


06 
02 
01 


to  107 
to  1  04 
to    1  13 


Aagnst. 


$350   to  $390 
410  to    6  00 

405   to    825 


4  40   to 
500   to 


485 
650 


10 
96 
90 


to  111 
to  108 
to    110 


1  12  to 

41  to 

28  to 

57  to 


120 
55 
37 
63 
68    to       75 


105  to 

45  to 

31  to 

60  to 

45  to 


120 
56 
37 
68 
85 


13  00   to  15  00    12  00   to  15  50   12  00   to  15  00 
lOOOtoUOO     900toll00     900tol200 


too 

U50 


to  1100 
to  12  50 


850  to 

700  to 

10  00  to 

C85  to 

8  to 

10  to 

5  to 
2  to 


9  75 

8  50 

12  50 

697 

20 
20 

8 

8 


Tito        7i 


9ito 

11  to 

2|to 

4ito 


4«  to 

32  to 

37  to 

18  to 

12  to 

10  to 


9  00 
1100 

10  25 
900 

10  00 
6  75 


to  10  50 
to  12  00 


to 
to 
to 
to 


10  50 

9  75 

12  50 

87 


V 


7  to 

9  to 

5  to 

2  to 


20 
20 

9 

9 


Tito        Tf 


lOi  9^  to 

llj|  11 A  to 

4^  2i  to 

I 

7  !  4|to 


10  00 
1100 

10  25 
9  75 

1100 
7  25 


to  1100 
to  12  00 

to  10  75 
to  10  00 
to  12  00 
to    8  30 


September. 


$340  to$390 
410  to  600 

400  to  825 


7  to 

9  to 

5  to 

5  to 


22 
22 

8 
Ti 


7i  to    T| 


9^   10  to 

I 
111'  Hi  to 

i 
6|:   2i  to 


11 


425 
4  75 

115 

108 

107 

97 

106 

46 

26 

58 

45 

13  00 
900 

10  00 
1100 

950 

0  00 

1100 

650 


to 
to 

to 
to 
to 
to 
to 
to 
to 
to 
to 


465 
650 

117 

112 

108 

111 

118 

50 

38 

64 

90 


to  15  00 
to  10  00 

to  11 00 
to  12  00 

to  975 
to  975 
to  12  50 
to  7  75 


October. 


$340  to$380 

885  to  675 

390  to  800 

415  to  440 

450  to  625 


96  to  97 

105ito  105i 

95  to  106 

102  to  110 

46  to  53 

26  to  37 

56  to  64 

100  to  120 


T  to 
9  to 

5  to 
2  to 


23 

24 

81 

84 


1300 
800 

1000 
1100 

875 

975 

1100 

650 


to  16  00 
to  900 

to  11 00 
to  12  00 

to  900 
to  1000 
to  12  50 
to   730 


November. 


$300 
a70 


to  $3  50 

to  385 


December. 


3  65  to 


895 


390  to  420 
425  to  575 


,$325  to$375 
390  to  400 

385  to  82S 

3  95  to  440 
450  to  600 


93 
104 

08 
102 
45 
27 
58 
100 


to 
to 
to 
to 
to 
to 
to 
to 


96 

1041 

105 

108 

53 

33 

63 

130 


T  to       T| 


43 
38 
44 

40 
30 
19 


40  to 

:;o  to 

35  to 

18  to 

12  to 

10  to 


10 


43 

37  ! 
42  I 
34  I 
30  : 
19 


4|t0 


40  to 

30  to 

35  to 

18  to 

12  to 

10  to 


10  to  UA 

12i      111  to  12| 

I  ' 

6ij      2|to  6 

Ti       44  to  Ti 


8  to 

10  to 

6  to 

2  to 


25 

27 

9k 
9 


42 
38 
42 
36 
30 
19 


350    to    3  75     3  00to3  50     300to350 
4  25    to    4  75     4  25    to    4  75 


4  25  to  4  75 

5  25  to  7  :.0 


39  to 

32  to 

38  to 

18  to 

12  to 

10  to 


42 

38 
45 
87 
30 
19 


4  50  to  7  5«  4  50  to  8  00 


5  50  to 

5  50  to 

107  to 

45  to 

31  to 

75  to 

T3  to 


300  to  350 
4  25  to  4  75 
400  to  900 


r.  r>0   r.  CK)  to  6  25  4  75  to  6  00  500  to  625  475  to  600  ,  4  50  to  575 


Tito  T| 

8ito  911 

loito  Hi 

24to  6 

4ito  8 


89  to  42 

32  to  38 

38  to  45 

18  to  37 

12  to  80 

10  to  19 


300  to  350 
425  to  475 
450  to  800 


1200  to  1500 
800  to  900 

1000  toll 00 
1100  tol200 

.775  to  850 
900  to  950 

1025  to  12 00 
600  to  700 

9  to     26 
10  to     25 


6  to 

2  to 


9 


98  to 
107}  to 
102  to 
102 

41 

29 

57 

75 


to 
to 
to 
to 
to 


100 

1084 

1081 

111 

82 

85 

62 

95 


1300 
10  M 


toUOO 
to  12  00 


1008  toUOO 

1100  tol200 

725  to  775 

850  to  900 

900  to  11 00 

575  to  662 


7ito       Ti 


TAto 
9ito 
2  to 
5  to 


37  to 

30  to 

36  to 

18  to 

12  to 

10  to 


8i 


6  to 
10  to 

5  to 
2  to 

6|to 


Tito 


m   8Hto 


4 

8 


40 
36 
42 
37 
26 
18 


300  to  325 
375  to  425 

400   to  850 


aito 

44  to 


37  to 

30  to 

36  to 

18  to 

12  to 

10  to 


27 

28 


H 

5 
8 


39 
86 
42 

36 
25 
20 


800  to  825 
375  to  425 
400  to  800 
4  75  to  6  00 


00  to  0  75   5  00  to  6  75  ,  5  25  to  6  75  i  5  00  to  6  75 


1  28 

39 
80 
85 


yo 
47 
32 


to 
to 
to 


02  to 
73  to 


1  16 
51 

41  i 
65  I 


103  to 

47  to 

32  to 

08  to 


1  26  I 

54  I 
40 


95  to  122 


72 


54  to 
32  to 
63  to 


58 
42  I 
65 


85  115 


12  00  to  19  00  10  00  to  18  00  10  00  to  18  00  10  00  tol7  0a 
1800  to  17  00:15  00  to  17  00  15  00  to  17  00  1400  to  1600 


10IO.. i  900   toUOO 


800 


10  00. 


95  to  121 

51  to  56 

29  to  39 

58  to  60 


900  to  1800 
14  00  to  1600 


84  to  110 

50i  to  55 

29}  to  39 

60  to  C5 

100  to  130 


800  to  1600 
1400  to  1600 


860  telOOO.I  860  tolOOO  i  960  telOOO 


90  to  113 

47  to  53 

324  to  40 

63  to  65 

90  to  125 


800  tol700 

1500  toieoo 


800 
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Prodacts. 


B08T0KM>mtixined. 

Beef— Cantiniied : 

JExtra  mess bbl . 

Family  or  plate do. 

Poik; 

Prime bbl. 

Mess do. 

Lwd lb. 

Butter: 

Xew  York  and  Vermont, 
ponnd  

western lb. 

Cheese: 

If  ew  York  and  Vermont 
factory.. .......... .lb. 

Western  fikctory lb. 

Sagar,  fUr  to  good  refin- 

mg lb. 

€k»tton: 

Qrdinazy  to  good  ordi- 
nary  lb. 

Low  middling  to  good 

middling lb. 

Wool: 

Obio  and  PennsylT'a.lb. 

Vlehigan do. 

Other  weetem do. 

Pulled do. 

Combing  and  delaine .  do . 

CaUforxua do. 

do. 


January. 


February. 


$13  00  to  $18'50'$12  50  to  $13  00 


KardL 


ApriL 


14  50  to  1550 

0  50  to  11 00 

13  25  to  13  50 

0  to        H 


12  to       85 
10  to       85 


PWTr.AT>WT.l»IfTA- 

Slomrt 

Saperflne.... bbl. 

Pemisy  IvaniA,  extra  to 

eboioe bbl. 

WestX  «^  to  choice,  do . 
Wheat: 

White bush. 

Amber  .............do.. 

Bed do.. 

Bye do.. 

Barley.. do.. 

Com... do.. 

Oats do.. 

Hay.  baled: 

Middle  State ton. 

Weston do. 

Beef: 
Worthman's  dty  £un- 

ily bbl. 

lfo.1 do. 

Pork: 

Mesa bbl. 

Prime  mess do. 

Extra  prinie do. 

Lard cental. 

Batter: 
Choice  Middle  State..lb. 

Choice  western do . 

Cheese: 
New  York  £»ctory ..  .lb. 

Western  factory do . 

8ngar,fair  to  good  refin- 
ing   do. 

Cotton: 
Ordinary  to   good  ordi- 
nary  lb. 

Low  middling  to  gooil 

middling lb. 

Wool: 
Ohio  and  Pennsylvania, 

XtoXXX lb. 

New  York  and  Wiscon- 
sin  lb. 

Other  Western do. 

Pulled do. 

Tub- washed do. 

California do. 

Colorado do. 


9  to 
9  to 


13 


7ito        71 


91  to      lOi 
11  to      12 


87  to 

86  to 

87  to 
20  to 
40  to 
15  to 
20  to 


50 
42 
42 
43 
53 
84 
87 


426  to    450 

5  00  to    6  75 
550  to    650 


14  00  to  15  00 

050  to  11 00 

1200  to  1250 

8  to        8| 


10  to   88 
0  to   88 


$12  60  to  $12  50 
14  00  to  15  00 

8  00  to  10  00 
1150  to  1200 
7|to    8i 


10  to 
9  to 

7|to 


8|to 
lOito 

87  to 

86  to 

87  to 
20  to 
40  to 

15  to 

16  to 


71 

10 

lU 

46 
42 
42 
46 
53 
83 
85 


45 
45 
38 
68 
50 
54 
85 


15  00 
1100 


15  00 
1150 


to 
to 
to 
to 
to 
to 
to 


150 

146 

142 

73 

105 

58| 

88 


to  16  00 
to  12  00 


to  15  50 
to  12  50 


12  75  to  13  00 

11 50  to  11 75 

10  00  to  11 00 

750  to  825 


400  to  425 

575  to  6  25 
5  60  to  6  25 


10  to   88 
9  to   88 


lOito 
10  to 


14 
14 


7|to    71 


8|to 

lOito 

85  to 

35  to 

85  to 

20  to 

40  to 

16  to 

14  to 


111 

45 
42 
42 
43 
50 
83 
30 


138 


34 
26 
68 
85 
49 
85 


14  00 
12  00 


15  00 
U50 

1175 

10  75, 

950 

700 


to 
to 
to 
to 


143 

186 

133 

70 


to 
to 


54 
89 


to  16  00 
to  14  00 


to  15  50 
to  12  50 

to  12  25 


$12  50 

14  00  to  $15  00 

9  00  to  10  50 
HO  75  to  11  00 
7ito    H 


7  to 
7  to 


10  to 
9  to 


80 
85 


13 
121 


7ito    71 


7  to 

9|to 

84  to 

80  to 

80  to 

20  to 

40  to 

12  to 

12  to 


H 

lU 

42 
39 
38 
43 
48 
29 
28 


2Say. 


$1200 

1200  to$1800 

860  to  925 
1000  to  1025 
7ito   7i 


18  to  25 
18  to  25 


8  to 
7  to 


13 
121 


7ito   71 

8  to  H 

10  to  114 


400  to    450     400  to    450 

.4  50  to  6  25  4  75  to  6  25 
550  to  6  25  5  50  to  625 


187  to  140 

136  to  138 

130  to  133 

68  to  70 


44  to 

821  to 


24  io 

20  to 

6  to 

6  to 


83 

24 

in| 
13i 


7gto    7ft 


9Jto 
11  to 


to  800 


13  00 
12  00 


15  00 
1150 

1150 

ior>o 

10  00, 
725 


to  15  00 
to  14  00 


to  15  50 
to  12  00 


25  to   35 

19  to   24 


7  to 
6  to 


14 
13 


lOfi 
llj 


43  to   47 


38  to 

32  to 

21  to 

30  to 

12  to 

15  to 


42 
41 
b\i 
47 
23 
20 


7ito  7i 

9  to  lOi 

lOftto  lOiV 

43  to  47 


38  to 

32  to 

21  to 

30  to 

12  to 

15  to 


42 
41 
53 
47 
23 
20 


to 
to 


12  25 
10  75 


to  7  62i 


28  to 

22  to 

7  to 

6  to 


40 
26 

14 
13 


138 
135 
129 
68 
40 
46 
83 

12  00 
1100 


14  00 
12  00 


to 
to 
to 
to 
to 
to 
to 


142 

138 

134 

70 

100 

53i 

30 


to  14  00 
to  13  00 


to  14  50 
to  12  50 


83  to 

30  to 

30  to 

20  to 

40  to 

12  to 

12  to 


42 
87 
86 
40 
45 
29 
26 


875  to  426 

425  to  625 
525  to  625 

138  to  140 

135  to  187 

129  to  132 

68  to   70 

40  to  100 


46  to 
82  to 


52| 
87 


1200 
1100 


1400 
12  00 


to  15  00 
to  12  50 


to  1450 
to  12  50 


10  25 
9  00 
900.... 
6  75  to 


to  10  50 

to  orx) 


7ito    7ft 


S^to 

10ft  to 


9ft 

HA 


42  to   46 


37  to 

31  to 

20  to 

29  to 

11  to 

14  to 


41 
40 
51 
40 
24 
19 


7  50 

40 
27 


22  to 

24  to 

7  to 

6  to 


7ft  to    7ft 


7{to 

lO'Ato 


9i 

lU 


41  to   45 


36  to 

30  to 

20  to 

28  to 

11  to 

18  to 


39 
39 
51 
42 
24 
18 


975  to  1025 
900  to  925 

000 

625  to  762| 

15  to   80 

16  to   18 


7  to 
6  to 


13 

12 


7  to   7f 


8 

to 

9ft 

lOAto 

m 

39 

to 

43 

34 

to 

37 

28 

to 

87 

18 

to 

49 

26 

to 

40 

9 

to 

20 

U 

to 

16 
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PRODUCTS  FOE  1878— Continued. 


June. 

July 

• 

Aagiut. 

• 

Sept^ber. 

October. 

NoYember. 

December. 

$12  00 

$11  00  to$12  00 
11  50  to  12  00 

$11  00 

$1150........ 

1200to$12P) 

$10  00  to  $10  50 
1000  to  11 00 

$10  00  to  $10  50 
1100  tol200 

$10  00  to  $10  50 
1075  tollOO 

12  00  to913  00 

1150  to$12  00 

800  to 

9  25  to 

7  to 

8  50 
950 

7i 

9  00  to  9  50 
10  25  to  10  75 
7ito    7i 

9  50  to  10  00 

10  624  to  10  75 

7ito    8 

1000  tol025 
1075  to  11 00 
7ito   8k 

975  tolOOO 

950  tolOOO 

,   7  to   7i 

900  to 

900  to 

6|to 

950 
950 

74 

775  to  800 

825  to  900 

64to   7 

10  to 
8  to 

25 
20 

9  to 
7  to 

20 
20 

9  to 
6  to 

22 
22 

9  to 
6  to 

23 
23 

0  to 
6  to 

26 
26 

8  to 
6  to 

26 
26 

8  to   27 
6  to  27 

4  to 
3  to 

8 

4  to 

3  to 

8 
8 

3  to 
3  to 

71 

7i 

5  to 
4  to 

^ 

5  to 
4  to 

9 

5  to 
4  to 

9 
9 

5  to   9 
4  to   81 

7ito 

^ 

7Ato 

7A 

74  to 

7| 

7ito 

7| 

74  to 

7i 

74  to 

7* 

6|to   7 

8|to 

10 

9|to 

lOi 

91  to 

U 

104  to 

111 

Hto 

104 

Tfto 

81 

74to   81 

lOJto 

Hi 

Hi  to 

124 

111  to 

12i 

12  to 

12i 

10}  to 

Hi 

94  to 

10 

9  to  10 

SO  to 
30  \o 
30  to 
15  to 
38  to 
14  to 
14  to 

40 
3G 
35 
42 
45 
30 
28 

30  to 
30  to 
30  to 
15  to 
35  to 
14  to 
14  to 

40 
35 
35 
42 
42 
30 
28 

33  to 

30 

30  to 
15  to 
40  to 
14  to 
14  to 

42 

36 
42 
45 
30 
28 

29  to 
28  to 
28  to 
15  to 
37  to 
12  to 
14  to 

40 
34 
34 
42 
45 
29 
28 

80  to 
28  to 
28  to 
15  to 
37  to 
12  to 
14  to 

40 
86 
35 
40 
43 
29 
28 

80  to 
28  to 
28  to 
15  to 
35  to 
12  to 
14  to 

40 
34 
35 
40 
42 
29 
28 

30  to  40 
28  to   34 
28  to   34 
15  to   38 
35  to   42 
11  to   27 
14  to   28 

300  to 

3  50 

3  00  to 

325 

300  to 

325 

300  to 

325 

275  to 

300 

225  to 

275 

225  to  275 

3  75  to 

4  00  to 

5  50 
5  75 

3  50  to 

4  00  to 

5  50 
525 

3  37|  to 
400  to 

550 
6  25 

325  to 
3  75  to 

525 
625 

325  to 
350  to 

625 
5  75 

325  to 
400  to 

500 
525 

325  to  476 
400  to  525 

117  to 
1  12  to 
108  to 
60  to 
Season  cl 

120 
1  13 

1  10 

0S(«l 

47 
32 

1  10  to 

100  to 

90  to 

57  to 

114 

112 

105 

58 

100  to 

100  to 

95  to 

50  to 

108 

102 

100 

56 

106  to 

106  to 

93  to 

58  to 

110 
1074 
1074 
60 

106  to 

102  to 

95  to 

59  to 

108 

105 

104 

61 

104  to 

103  to 

100  to 

54  to 

100  to 

47  to 

25  to 

106 

106 

104 

56 

142 

51 

33 

104  to  108 
106  to  108 
1  02  to  106 
54  to   56 
100 

35  to 
■  28  to 

35  to 
26  to 

46 
32 

44  to 
29  to 

52 
33 

51  to 
26  to 

53 
35 

47  to 
26  to 

53 
31 

35  to   49 
25  to   33 

11  00  to  12  00 
10  00  to  11  00 

10  00  to  13  00 
10  00  to  11  00 

11  00  to  13  00 
9  00  to  10  00 

800  to  1200 
800  to  900 

1100  tol200 
iboo  tollOO 

1100  tol200 
900  tollOO 

1150  to  1200 
900  tollOO 

14  00 

12  00 

10  00 

12  00 

1000 

12  00 

12  00 

1200  to  1250 
1100 -- 

1150  to  12  00 

12  00 

10  00 

1100 

1100 

950  to 
9  00  to 

10  25  10  50  to  10  75 
9  25  9  50  to  10  00 

8  50 , 

10  25  to  10  50 
9  50  to  10  00 
8  50 

1025  tol075 
9  75 

900  to 
950 

950 

825  to 
750  to 
7  25 

850 
775 

89  to  875 
750  to  7  75 

9  00 

900 

850 --- 

726 

6  25  to 

7  50  G  50  to 

1 

7  37i 

650  to 

1 

7  75 

650  to 

800 

675  to 

800 

600  to 

6  75 

550  to  662 

9  to 
9  to 

20 
13 

9  io 
9  to 

20 
134 

12  to 
10  to 

25 
14 

12  to 
10  to 

25 

18 

17  to 
15  to 

28 
18 

16  to 
16  to 

28 
18 

14  to   30 

15  to   20 

4  to 

4  to 

8i'    7  to 
8ii   6  to 

8 
74 

7  to 
4  to 

1^ 

7ito 
4  to 

9 
84 

74  to 
4  to 

74  to 
4  to 

9 

8i 

74  to.  9 
4  to   81 

7Ato 

7i   7Ato 

j 

73 

74  to 

7ft 

7  A  to 

71 

74  to 

n 

74  to 

7i 

6|to   7 

9  to 

lOi'    9g  to 

104 

9gto 

m 

104  to 

114 

8|to 

m 

7|to 

8il 

74  to   8ii 

11  to 

12i   llgto 

124 

llgto 

j 

121 

11 A  to 

12J 

lOito 

11 

9Ato 

10 

9  A  to   9| 

22  to 

43    35  to 

37 

36  to 

38 

34  to 

37 

34  to 

37 

34  to 

37 

34  to   37 

34  to 
28  to 
18  to 
26  to 
9  to 
U  to 

37 
39 
49 
40 
22 
16 

!  ?.2    to 
'2S    to 
IH  to 
20  to 
9  to 
11  to 

36 
38 
49 
38 
22 
16 

32  to 
28  to 
18  to 
26  to 
9  to 
17  to 

364 

38 

49 

3d 

22 

20 

32  to 
27  to 
18  to 
29  to 
9  to 
17  to 

36 
37 
49 
38 
22 
20 

32  to 
27  to 
18  to 
25  to 
9  to 
17  to 

34 
37 
49 
40 
22 
20 

32  to 
27  to 
18  to 
25  to 
9  to 
17  to 

34 
37 
49 
40 
22 
23 

32  to   34 
27  to   37 
18  to   49 
25  to   40 
9  to   22 
12  to   14 

EEPOBT  OP  THE  C0MMIS8I0NEB  OP  AGEICDLTUBE. 

MARKET  PRICES  OF  FARM 


Pradnoti. 

Junoary. 

FebniKj. 

Maioh. 

AprU. 

Mr. 

BUTmOBI. 

notu: 

HOO  ta*t50 
135   to    lU 

rtO  to    800 

120  to  in 

625   M    750 
115   M    ISO 

4ao  to  6  00 

025  to    750 
110  to    135 

HM  toMW 
475  to  7  00 
500  to  JK 

TBnily  and  bncy . .  -do 

ra  lo     65 

46]  to       57 

It  DO  to  17  00 

401  to       54i 

1300   to  1600 
12  00   to  13  00 

53   S      Ml 

47   to     6«1 

130O  tolBOO 

»3S 

15  to    n 

18  to      a 

S  to     1) 
U  M      U| 

'Ato    71 

'si. .„ 

850  to    875 

10  to       20 
10   to       30 

7  to       ISi 

■;.:■■•■;: 

eif      1 

5ito         S 
lOJ 

101  to    m 

35   to       3! 
35   to       Sd 

400  to    431 

I  00  to    1  !4 

825    to     850 

14    to        23 
14    to        33 

11)  to        13 
Ulto       14 

7ito        7| 
01  to         71 

9   to       10 
lOjto       III 
2S    to        3! 

is  10     JO 

5  15    til     0  75 
35    to        55 

M  to      31 

BOO    to  lOM 
"fiw'to    8  DO 

:: :: 

St!"      ', 

71  to       11 
12tto       U 
7Jto        71 
7   to        71 

5iW        8 

t  to       91 
101  to       10( 
25   to       33 

4.10    10    4  75 
5  15    to    650 

110    to    1  13 

1  IB    to    1  20 

37    to        62 

7T5   to    8  00 
9   to       35 

T  to      13) 
13  to      1(^ 
71  to       71 
71  to        71 
3   to        0 
5JW        8 

10   to       101 
23    10        27 
35   to       St 

4  75   lo    SOO 

115   to    113 
121    to     123 

in 

29  iS     sa 

•SSffl-. ». 

Xutom 60- 

W»tom     botory,    .U 

i^^ii;^ru"£ 

a  to     I 

5  to     1 

3  to      • 

91  to  m 

23  to     M 
S5  to     3« 

!S£!S 

500  to  aas 

110  to  111 
no  to  12s 
ISO  to  12s 
43  la     41 

38  to     31 

875  to  760 

IS  to     55 

Cotton; 
OrdioMj  to  good  ordl- 

Lo«  ttiddUDg'io  good' 

'S'i^i.rf ,b 

Tub-wMhed flo. 

nBBOfrWWlWid do- 

Eitnt do 

FamilyuidbDOy...  do 

Com do.. 

30  to       3S 
eo  to       63 

28   to       31 

LowwEadU .do 

709  to    8U0 

l«d oentnl 

Trime '. -V.'.V.V.V.V.'.^o 

Chirm',  iiriaiB   to  clioiuo 

gfc«.«y lb.. 

"j^'  OrlMHS,   (ttir  to 
r.^  t 

17  to       31 
13   to       I3i 

7W  to    800     Tl^lto    775 
35   to       37        T!   to       35 

;;: ;:,;:: :;. 

S   to        H       7|to        B| 
Bito       11         9|to       10| 

3  0i'S    4  75    3  0i't'o    47;' 

91  to       VJ,      8ito        i 
IDIU       ul     10   to       U 

tJotl.ni: 
Unliiuirr  U  good  ordl- 

REPOST  OP  THE  STATISTICIAN. 
PEODtrCTS  FOE  1878— Continued. 


Imia. 

Jnlj-.  ■ 

AnpiBt.! 

OetolMir. 

Sayemba. 

1>»™1«,. 

(lis  M*«£J 
•  00  (0    lU 

»  to    lis 

(326   lo»300 
4  76   lo    67S 

lisli 

75  lo    105 

•2  60  tot32S 
475   to  7M 

1273   tot3  60 
3  75  to  600 
476  to  025 

76  to  lOB 

(275  toWSO 
460  to  700 
80  to  ion 

1263  tot360 
420  to  700 
86  to  lOIt 

M ;     Sil   io       K 

Wtto       «!      41   to       461 

1 

MOO  loiauo.iouii  (^ijoo 

•  M ,o«. 

4^1  to       54 
10(10  1O14  00 

UM   toHOO 

H25   to  3G0 
10   lo      17 

Eito      H 

;!s  s' 

26  to      30 
*a  to     48 

SB  to     44 

loco  to  1300 

r^^'it 

16   to      10 
Sito       >| 

71to      n 

'SIS   IJ     SIS   !^ 

lu  io' ;;;  10 

TAlo       ~.i       7Ato       Ti 

t  to      to 

12  to     25 

4  to       • 
a  to     10 
7Ato     Ti 

10  to    so 

•  to      ■ 
Mto      4 
«to      7 
SAto     Ti 
3tto      • 
Slto       • 

1   U        I 

»4t.       »i 

lOJlo      JU 

M  to      2(1 
■1   to       Ml 
U  to       36 

115   lo    3  75 

SU  to  a  40 

5410       S 

3   1.       lot 

III 

4  20   »    550 

3   to        B| 

9    10       JOt 
lot  lo       12i 

X  it     w 

VU   la       36 
ih    lo    3  90 

4  00  '«  sw 

M   lo       OB 

s  to     e 

tl   to     111 

Hi  to   lit 

30   10     35 

240   to  3S6 
500   tS  6S6 

02  it     S4 
07   to     08 

45  to     64 

800   to  DOO 
D50    1O1025 

12  to      17 
11  to       0 

41  to        fll 

10  to      10} 
into      U 

3  to     a 

8  to      e 

otto       I 

:.: ; 

32  to      lU 

360   to   376 
400    to   500 

ill 

000  tolOOO 

5B0  to  660 

fi^     It 
BJto       01 

7- to       7i 

lotto      101 
;!  to      26 
32  lo      33 

22:1  to  310 
3  76  lo  300 
410  to  550 

88  Io      01 

sa  to    91 

H*»      • 

ilS     if 
30  to     31 

225  to  300 

5SSSS 

Es  i 

32  to      33 
60  to      63 

aatto    341 

900  tolOOO 

505  to  5671 
20  to      27 

Blto     g 

sil  1:  s'i  i 
11  sis  :!L°H 

•  TO  to    BSi     6M    to 'oBS 
18    to        20  '      IB    lo        20 

M  to       53 
22   lo       31 

7  00   to    flOO 

726  tS  au 

12  to       15 
T  10        7t 

7   to        71 

39  to      43 

45   to      53 

£2  to      20 

850   to   BOO 
630   to   760 

p  to    r. 

H  to       B) 

4ito        OJ 

9  to       01 

10  to     U 

*ilo        7J       4il"        6i 

•ito        »i^       DjK.        91 
U  lo       U|l     I0|h>       111 

41  to       ei 

10  to     101 
111  to     a 

4  to      et 

Tito       H 
8|M       Si 

7)  to       1 
Sito       • 
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MABKET  PBICES  OF  FABM 


Prodacto. 


Jannary. 


CiKCXSKAii— ContiDued. 

Wool: 

Fleece-washed lb 

Tnb-washed do. 

Unwashed,  dothlng.  .do. 
IlDwashed,  combing  .do. 
Fulled do. 

CHICAOO. 

nonr: 

Choice  winter  extras.bbL 

Common  to  good  ex- 
tras   - bbl. 

Choice  spring  extras. do. 

Common  to  good  ex- 
tras  bbl. 

Patent  sprine do. 

Spring  BnpeimLeB....do. 
Wheat: 

"So.  1  spring bnsh. 

2fa2  ^ring do.. 

Ka3  spring do.. 

SyeXo.  2 .......do.. 

Barley  Xo.  2 do.. 

Com^No.  2 do.. 

OatsKo.  2....... .....do.. 

^nmothy  • ton. 

Prairie do. 

Beef: 

Hess bbl. 

Extra  mess do. 

ITiMnii  ...............do. 

Pork: 

Mess bbl. 

Prime  mess ...do. 

Extra  prime do. 

Lard cental. 

Butter: 

Choice  to  fkncy lb. 

Medium  to  good do. 

Cheese: 

Good  to  choiceflEu^ry.lb . 

Poor  to  fair  factory,  .do. 
SngaTf  Xew  Orleans,  com- 
mon to  choice lb. 

Wool: 

Unwashed lb. 

Pleece-washed do. 

Tub-washed' do. 

Colorado do. 

BADTT  LOUIS. 

Flour: 

Superfine bbl. 

Extra do. 

Family  and  choice.  ..do. 
Wheat: 

White  winter bush . 

Red  winter do.. 

Spring €lo.. 

Com do.. 

Rye bush . 

Barley do.. 

Oats do.. 

Hay: 

Timothy ton. 

Prairio do. 

Beef: 

Mess bbl. 

Extra  family,  mess  ..do. 

Pork,  mess do. 

I.ard cental. 

15utt<"r : 

Extra  choice  creamery, 
poimd 

Fair  to  choice  dairy -tubs, 

pound  

Cheese: 

iNew  York  and  Ohio  fac- 
tory  lb. 


$0  35  to  $0  38 

33  to       39 

22  to       26 

28  to       32 

27  to       30 


6  75  to    7  25 


5  00  to 
550  to 

4  75  to 
700  to 
800  to 

110  to 
1081  to 
101   to 

56.... 

57*. .. 

St??. 


625 
600 

5  75 
000 
400 

1101 

im 

102 


February. 


$035  to  $038 

33  to       39 

22  to       26 

28  to       32 

27  to       30 


March. 


ApriL 


•«|to 
450 


to 
to 


7  00 

650 
600 


425  to  550 
600  to  850 
250  to    325 


$0  35  to  $0  38 

33  to       39 

22  to       26 

28  to       32 

27  to       30 


650  to  700 

550  to  600 

550  to  600 

450  to  550 

650  to  800 

300  to  350 


43 


850 
700 


to 
to 


950  to 
10  50  to 
15  50  to 


10  00 
900 

10  00 
1100 
16  00 


1130.... 

10  50  to 
050  to 
760.... 


1100 
10  00 


105|to 
103ito 
07ito 
4^to 
49  to 
39|tO 
231... 


110 
104^ 
98 
60 
50 
89| 


800  to 
700  to 


950 
850 


9  00  to  10  00 

10  00  to  11  00 

15  00  to  16  00 

10  50  to  10  75 
9  00  to  10  00 
825  to  850 
730 


$0  35  to  $0  38 

33  to   39 

22  to   26 

28  to   32 

27  to   30 


6  50  to  6  75 

550  to  600 

550  to  625 

450  to  500 

650  to  850 

2  75  to  4  00 


25  to 

14  to 

Hi  to 

6  to 

6  to 

22  to 

35  to 

36  to 

18  to 


31 
20 

12 
10 

8 


I 


30  to   36 
14  to   26 


28 
40 
44 
30 


3  50  to  4  50 

4  75  to  5  60 

5  80  to  6  20 


m  to 
108  to 
32J  to 
52i  to 
42  to 
2Gito 


118 
110 
O 
56i 
CO 
28 


10*  to 
4  to 


12* 
lOi 


6*  to    72 


8  00  to  10  00 
700  to  800 

9  00  to  10  00 
10  00  to  11  00 
15  00  to  16  00 

10 17i  to  10  30 

9  00  to  10  00 

7  75  to  8  00 

720  to  722* 

30  to   37 

15  to   24 


13  to 
5  to 


6*  to    71 


110  to 
103*  to 


May. 


45*  to 
42  to 
23^... 


$030  to$083 
28  to  32 
17  to  22 

22  to   26 

23  to  27 


600  to  650 

500  to  575 
525  to  625 

475  to  525 
650  to  850 
275  to  460 

113  to  lis* 
112|to  113 
105ito  107 
,60 
.47 
40*  t<^ 
26|t* 


9  00  to  10  00 
600  to  800 

9  00  to  10  00 
10  00  to  11  00 
15  00  to  16  00 

935  to  940 

900  to  950 

7  75  to  8  00 

720  to  725 

28  to   33 
15  to   22 


20  to 
38  to 
36  to 


27 

40 
42 


325  to  400 
4  50  to  5  25 
555  to  590 


118  to  124  110  to  121 


9  25  to  11  00 


05 
01 
XI 
49 
30 
23 


to 
to 
to 
to 
to 
to 


20  to 

37  to 

38  to 
18  to 


27 
40 
43 
29 


4  00  to  4  05 

4  50  to  5  35 

5  50  to  G40 


113* 
1C4 

50 

72i 

35 


9  50  to  11  50 


13  00  to  13  25 

11  37*  to  11  40 

7  00  to  8  00 


35  to   38 
15  to   23 

11*  to   12i 


06 
01 
32 

51 

38 


to 
to 
to 
to 
to 


12*  to 
5  to 


13* 
104 


n 


850 
725 


to  10  00 
to  900 


900  to  950 
1000  to  1050 
1500  tol5£0 

840  to  845 
800  to  825 
725  to  750 
677ito  680 


62to    8 


18  to 

33  to 

34  to 
17  to 


25 
38 
41 
26 


4  10  to  4  25 
4  30  to  5  00 
to  COO 


5  40 


18  to 
15  to 

0*to 
8  to 


12 
9 


110   to    115     110  to  120 


25*  to 


115 
107* 
43 
54 
€0 
26* 


06  to 
02  to 
32*  to 
62  to 
45  to 
25  to 


113* 
107 
38* 
57 
57 
38 


18  to  25 

33  to  88 

34  to  88 
17  to  25 


355  to  400 
420  to  500 
520  to  650 


10  00  to  12  50  10  00  to  12  00 


13  00  to  13  25  13  00 

11  00  to  n  62*  10  CO 

6  75  to  8  00  7  00 


35  to   40 
18  to   28 

11*  to   12* 


to  13  25 
to  10  75 
to  9  50 


38  to   40 
20  to   30 

11*  to   14 


13  00  to  13  25 
9  70  to  10  25 
6  92*  to  7  50 

35  to   38 
22  to   28 

U*to   14 


106  to 
100  to 
35*  to 
55  to 
30ito 
24  to 


117 
111 


39*> 
60| 

55 

3H 


975  to  10 50 


12  50.... 
8  75  to 
7  37*  to 


000 
025 


28  to   80 
18  to   28 

U^to  IS 


EEPOBT  OP  /raE  STATI8TIC1AM. 
PBODUOTS  FOE  1878— Oontinned. 


JOA. 

jQly. 

Ansurt. 

Octobar. 

!>««=■(». 

"SS-Hl 
SS   i 

n  to     27 
ffte  to  iss 

1027   lofOSg 

23  S      27 

6TS  to    lis 
too  (^    S'.i 

2M   to    3  75 

11  n 

2S  to      28 

sso  to  eoo 

so*  t^    57S 

si  H  si 

N2g  tofOSS 

is  i 

4»  to  E» 

to2S  toton 

is  i 

25  U     SI 
B£5  to  SK 

700  tolKOO 
2W  to  300 

'Ss  'Li 

550  to  700 

1700  tolTBO 

785  to  SKi 
825  to  850 

1028  totOSS 

is  i 

35  to      18 

450  to  BDO 
4SS  to  475 
Olio  to  7  50 

WM  town 

is  i 

250  to  800 

(00   U     6M 

4  75    to   fiilO 

BOO  to  s«o 

wjio    eo' 

I'i'l 

1)54  lo  too 
1800  tol»SO 

UM  to  nas 

BBO    to   SM 
U>  to      18 

;k  3 

«  is     W* 
3^1  IQ      St 
l»ito      201 

550  to  700 

8  50  lo  875 
UM  tol4I5 

«  DO   to   005 

775  to  eoo 

m*"     i! 

iiii 

BOO    to     9S0 
7MI    to    SSO 

900    to    050 

7  50   to    7S7J 
■  to      W 

n  a 

is  a 

7M  to  800 
«50  to  TOO 

775  to  800 

1354  toUOt 

877  to  800 

UM  to  1000 

0  30   to    035 

flB2  to  ew 

!s  a 

tmu,  tru 

IT  to      17i 
U  to      U 

815  to  esni 

20   to      35 
Jtto       81 

5B21M   505 
8  to       0) 

5fll  to  570 

SS  S! 

ss  a 

«tto       71 
15  to     23 

15  to     25 

285  to  805 
304  to  500 

il 

42  to     to 
l«to     3H 

T7S  to  025 

liw"-ii 

11  i 

ITS  to   4  DO 

ao  to     h 

3  70    to    4  00 
*30    lo    4  95 

SO   to       fl.^ 
•0    to       l» 

u  t^     io 
350  to  ago 

10  to     23 
IS  to     29 

83  to      87 

28  1^     31 

2F0  to  200 
SWI  to  3B5 

si:  f 

■B  to    110 
K  to    110 

Kt  to      to 
Wtto      tW 

M  to     » 

Ml  to      il 
M  to      K) 

«JS        *^ 

48    '"        M* 

iat'to     S3 

BOO  toU7E 

sa   to     42 
850  to  090 

20il2     17 
800  to  »£5 

1»  toliw 

22   to       2*1 

B7S  to    8774 
e 071  to    825 

13  to      S4 

8»  to  B75 

750  to  B-a 

13  to     27 

Hto     20 

JOS   to   82S 
25  to      SI 

u  to    ao 
Tito     » 

8iI2ito  875 

23  to     27 
11  to      10 

7   to       81 

U  to      30 
U  to       15 

14b      II 

18  to      21 

»  to     IT 
U  to     12 

0  to     10 
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MABKET  PBIGES  OF  FAEM 


Products. 


Sadit  Louifr-Oontinned. 

Cheeee— Continned  t 

Western  factory lb. 

Toliacoo: 

Lags cental. 

Common  to  medium  leaf^ 

cental 

Wool: 

Tnb-'vrashed lb. 

TJnwaBhed  combing. .  do. 

Texas do. 

HSW  OSLBAIIB. 

llonrt 

Snperflns bbl. 

Xxtra do. 

Ohoioe  to  fuonily do. 

Wlieat: 

Xo.  2  wintsr bnsb. 

Spring do.. 

Gnn. do.. 

Oats ^ do.. 

Bay: 
Kcime  ..............ton. 

Ohoios do. 

Beef: 

Western  mess bbl. 

Western  mess,   extn^ 

barrel 

Texas bbl. 

Fnlton  Market..  ..|  bbl. 

PoKk,  mess bbl. 

Iiazd cental. 

Butter  t 
Kew   York   prims    to 

choice lb. 

Western  prime  to  choice, 

ponnd 

Cheesei 

Western  fibotory lb. 

Kew  York  cream ...  .do. 
Sugar: 

SWrtofUlyftiir lb. 

Prime  to  neady  prime, 
i>oimd  ........... — .. 

Olarified  white  and  yel- 
low   lb. 

Cotton: 
Ordinary  to  good  ordi- 
nary  lb. 

Low  middling  to  good 

middling lb. 

Middling  fair  to  good 

flur lb. 

Ckwd  and  fine do. 

Tobacco: 

Lugs lb. 

!ieaf;  low  to  medium.do. 
~ool: 

Cooisiana  clear do. 

"^earLake do. 

BAN  FBANCISCO. 

rumt: 

^'Juperflne.     — bbl. 

tortr*"  '^0. 

Tbid''  " 

*"hea 

Virle*^ 

./Oil 

lay,  S 
''>rk 

Mme  mess do. 

''^'^ss ..  do. 


January. 


lOU  to$012 

150  to  300 

400  to  650 

28  to  A\\ 
25  to  3U 
21  to   24 


1011  ts$012 
150  ts  S50 
400  ts  C50 


425.... 

4  50  to 

5  75  to 


550 
6  50 


135.... 

125.... 
52  to 
86  to 

15  00  to 
19  00.... 


56 
87 

16  00 


1200  to 
14  00  to 


12  50 
14  50 


985.... 

12  50  to 

825  to 


12  62} 


Febmaty. 


28  to 
25  to 


38 

31 


4  75  to 

5  75  to 

130  to 

128  to 

49  to 

83  to 

15  00  to 
18  00.... 


.450 
550 
6  76 

132 

130 

52 

85 

16  00 


1100 


14  00 


9  75  7  75  to 


24  to 

18  to 

11}  to 
U  to 

5|to 

7  to 

7|to 

81  to 

lOito 
12  to 

laito 

2  to 
5  to 

26  to 
27ito 


31 

30 

13 
15 

9 

H 

111 

13i 
14 

5 

74 

261 

28 


975.... 
1175  to 


26  to 
12  to 

II  to 
14  to 

6  to 

7  to 
71  to 

8ito 
9{to 

III  to 
131  to 

24  to 
41  to 


12  00 
900 


82 
28 

ni 

15 

7J 

SI 

10| 

13i 
14 

4i 

7 


5  00  to 

550  to 

650  to 

215  to 

215  to 

160  to 

'  160  to 

1  55  to 

13  00  to 

22  00  to 

18  50  to 

«50  ^'^ 


6  25 
5  75 

7  25 

2  35 
2  35 
175 
2  00 
1  75 

22  50 

23  50 
19  00 

If 'M) 


4  75  to 

5  50  to 

6  50  to 


190 
190 
145 
160 
155 
>-12  00 


to 
to 
to 
to 
to 
to 


2200  to 
18  50  to 


500 
6  75 
700 

210 
2  05 
165 
2  05 
175 
20  00 

22  50 
19  00 


<t  6(   4  10  00 


March. 


1011  to  1012 

170  to  300 

400  to  700 

28  to  38 
25  to  31 
20  to   23 


4  75 
600 


....450 
to  6  75 
to  6  75 


130  to  132 
122 

49  to 
871  to 


54 
89 


15  00 
17  00, 

10  00 


to  16  00 


13  00 


9  50  to  9  75 

10  00  to  11  75 

725  to  850 


26  to 

13  to 

11  to 
15  to 

6ito 

7  to 

71  to 

7|to 

9|to 

Ufto 


83 
20 

111 
16 

ei 

7» 

111 

13* 


2|to 
4|to 


? 


Oat  of  season. 
Out  of  season. 


475.... 

5  50  to 
650  to 


90 
90 
20 
40 
60 


13  00 

1900 
16  00 


to 
to 
to 
to 
to 
to 


5  75 
7  00 

2  05 
2  00 
145 
165 
2  00 
20  00 


to  20  00 
to  17  00 


»00  to  11^ 


Apr^. 


$011  to  $012 

170  to  3  00 

400  to  700 

28  to  38 
25  to  31 
20  to   23 


4  25 
525 


.,..400 
to  500 
to  650 


120  to  125 


47  to   49 
86  to   87 


16  00 

17  50 

to  18  50 

UOO 

to  11 25 

4f  fVa«a»«»«a««a 

10  60  to  11  00 
700  to  825 


26  to 
16  to 

Hi  to 

15  to 
6ito 

7ito 
7|to 

7ito 
8ito 
11... 


82 
20 

7 

71 
9 

H 

m 


2ito 
4ito 


4 

8 


21 
23 


4  75  to  6  50 

5  75  to  6  25 
C25  to  6  50 


1  95 
195 
140 
1  45 
150 
10  00 

19  00 
16  00 


to 
to 
to 
to 
to 


215 
210 
145 
165 
190 


May. 


$009  tolOU 

170  to  300 

400  to  700 

28  to  88 
25  to  81 
20  to     23 


400 
525 

125 


....850 
to  500 
to  625 


50 
84 

1300 
1500 

1050 

1200 


to 
to 


6S 


to  14  60 
to  1060 

toUOO 

to  13  00 


976 
925 
675 


to  950 
to  880 


90  to 
10  to 

8  to 

15.... 


11 


61  to 

7ito 
7|to 


7 
71 


7|to      OH 

9ito     111 

Uito     UH 


8  to 
6  to 

18  to 

19  to 


10 
21 


to  18  00 

to  20  00 
to  17  00 


10  00  to  12  00 


500  to  625 
550  to  600 
650  to  675 


200 
200 
115 
120 
210 
800 


to 

215 

to 

210 

to 

140 

to 

165 

to 

225 

to  17  00 


1875  tol900 
1700  tol776 


1200 
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PBODUCTS  FOE  1878— Contmued. 


June. 


|0  08  to  $0  09 

170  to    3  00 

3  25  to    7  00 

28  to       37 

16  to       26 


July. 


fO  05i  to  $0  06 

IdO   to    350 

3*25   to    7  00 

30   to       37 
17    to       24 


Aagiut 


$0  06ito$0  07 

200  to    350 

350  to    700 

30   to       37 
Id   to       28 


350 

4  00   to    5  25 
6  25   to    5  75 

1  05   to    1  15 

110 

53   to       56 
84ito       35 

12  00    to  12  50 
16  00 


305 

'  3  50 '  to    V  56' 
4  25    to    5  75 


85 


300 ., 

3  25    to    4  00 

4  75   to    5  50 

90   to       98 


September. 


$0  07  to$0  08 

200  to  350 

425  to  775 

25  to      3J4 

16  to      23^1 

21  to      24 


300 

3  25  to  4  50 

4  75  to  600 

95  to   105 


October. 


$0081  to  $009 
200  to  350 
400  to  650 


NoTomber. 


25  to 
16  to 


34 
23 


300 , 

3  25  to  4  50 
450   to  550 


$175  to$300 

325  to  675 

25  to     84 
10  to      23 


300  to  325 
325  to  450 
450  to  525 


96 


December. 


$007  to$OM 

175  to  SOO 

825  to  679 

25  to     M 
16  to     2S 


3  75 
462 


....316 
to  46$ 
to  669 


i<a 


42J 

38    to       35 


44.-.. 
40   to 


42 


53..., 
30  to 


85 


48  to      50 
33  to     36 


54  to      57 
34  to     35 


12  00 

13  50 


10  00 
12  00 


9  00   to  13  00 


13  00    to  14  00 

14  00   to  15  00 

9  00   to  13  00 


15  00 

1700  tol800 

950  tol350 


13  50 
1600 


1650 

1600  tol800 


UOO  tol350 


1800 


43  to 
80  to 


47 
83 


1400 

1600  tol660 


960 


9  25 . . . 
9  00  to 
•  75   to 


18   to 

U   to 

7   to 
13ito 

6|to 

•  .... 

8ito 


050 
800 


25 
25 


H 

14 
7i 


lU  to       Hi 


1050 
725 


to  10  75 
to    8  25 


23   to       25 
13   to       25 


11   to       12 

eito      74 

71 

8|to        9i 


9ito 
lOito 


10* 
lU 


10  50 
750 


to 
to 


825 

!(!•;:    1100   to  11  25 
8  87i   850  to  975 


22   to 

11   to 

8   to 
11   to 

7|to 

8J... 

9ito 

9|to 

lOfto 
12§to 


24 
24 

12 
H 


825  ........ 

975  to  "10  60 

826  to  926 


12 

12^ 


20  to 

18  to 

6ito 
11  to 

7|to 

8ito 

9|to 


26 
28 

7 

12 


S4  to 

18  to 

7ito 
111  to 


87 

27 

9 
12 


g  25 

8  37*  to '925 
625  to  850 


24  to  28 

18  to  27 

8  to  9h 

ll|to  12 

6|to  6| 


800 
600 


to 
to 


700 


28  to  98 

12  to  88 

9  to  19 

10|to  U 


9|to     lOi 
lOfto     111 


8|to       1 

9  to       9| 

9Ito     10| 
101 


6|to 
7ito 


7» 

H 


Hio       8| 

9|to     10| 
101  to     lOf 


6|tO 
6|tO 

61  to 

7|to 
8|to 


8 

H 


10  to     lOi 


8 
6 


to 
to 


19  to 

20  to 


4 

8 

20 
22 


3   to 
5}  to 

20   to 
23   to 


22| 
24 


3   to 
41  to 


22i 
23i 


? 


2|to       3| 
4}to       7 

22  to      224 
23 


4  75  to  5  00 

6  00  to  5  50 

6  75  to  6  25 

1  75  to  1  85 

1674  to  180 

115  to  125 

1  36  to  1  55 

2  05  to  2  25 
8  60  to  15  50 


4  25 

4  75 

5  00 


to    450 
to'   6  25' 


4  25  to  4  35 
4  50  to  4  75 
600   to    550 


440 
460 


to 
to 


450 
4  75 


500  to   600 


18  75 
18  00 


to  19  00 
to  17  00 


1080  to  11 00 


1  65  to 
100  to 
1  05  to 
1  30 
195 


to 
to 


180 
165 
115 

1  50 

2  25 


7  50  to  13  50 

18  00  to  18  50 

16  00  to  17  00 

UOO  to  1200 


165 
160 
135 
130 
180 
7  00 


to 
to 
to 
to 
to 


175 
165 
140 
1  55 
250 


to 
to 


180 
175 
130 
165 


to  14  00 


18  00   to  18  50 
16  00   to  17  00 


137)  to 
160  to 

90 
135 

175 

7  00  to  1400 

1800  tol850 
1600  to  17 50 


10  00  to  11 60  llOOO  to  1060 


2|to  3i 

4}to  7 

21  to  22 

22  to  22  j 


425  to  450 
4  50  to  475 
500  to  676 


2|to 
4  to 

(*) 


8 


2  to 
4 


to       81 

to       6} 


400  to  426 
430  to  460 
600  to  660 


400  to  42S 
480  to  460 
600  to  660 


125 
160 
90 
135 
110 
700 


to 
to 
to 
to 
to 


170 
165 
126 
165 
115 


to  14  00 


125 
150 
85 
135 
110 
750 


to 
to 
to 
to 
to 


180 
175 
125 
145 
115 


to  14  60 


125 
150 
85 
125 
100 
750 


to 
to 

to 
to 
to 


180 
176 
130 
165 
106 


to  18  60 


1800  tol850 
1600  tol650 

1000  tol060 


1800  tol860 
1600  tol560 

1000  tol060 


1800  to  1860 
1500  tol660 

1000  tol008 
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MABKET  PRICES  OF  FABM 


1 


Producta. 


Sait  Fkakcibco— €ont*d. 

Beef  — ^ontinned : 

family  mesB lU. 

Lard lb. 

Butter: 

Overland.... do. 

Golifoniift do. 

Oregon do. 

Cheese do. 

IVool: 

KativB do. 

CalifoFDia do. 

Oregon do. 


Janaaiy. 


$800  to  1850 
10|to      13 


18  to 

25  to 

18  to 

19  to 


25 
85 
20 
25 


10  to  15 
15  to  20 
18  to      20 


February. 


$8  00  to  $8  50 
lOito   13 


18  to 

25  to 

18  to 

10  to 


25 
32| 
20 
25 


10  to  15 
15  to  20 
18  to   20 


March. 


$8  00  to  $8  50 
10  to   12 


15  to 

25  to 

15  to 

18  to 


18 
30 
18 
20 


10  to  15 
15  to  20 
20  to   25 


ApriL 


$8  00 
10 

15 
20 
15 
16 

10 
15 
20 


to  $8  50 
to   12 


to 
to 
to 
to 

to 
to 
to 


16 
22| 

18 
18 

15 

20 
25 


Hay. 


$800  to$825 

10  to  12 

15  to  10 

20  to  25 

15  to  18 

14  to  18 

12  to  16 

18  to  25 

20  to  26 


MVE-STOOK 


XKW  TOBK. 

Cattle: 

Extra  beerea ...  .oental. 

Good  to  prime do.. 

Common  to  fair do.. 

Poor  to  common do.. 

Texas  and  Cherokee.do . . 

IfJlchcowa head. 

Teal  calves cental. 

Sheep do.. 

Swine........... do.. 

Cattle: 

Choice  beeves  ...cental. 

Pair  to  good do.. 

Common do.. 

Sheep do.. 

Swine,  best  corn-fed . .do. . 

Common do.. 

BALTIXOBK. 

Cattle: 

Best  beeves cental. 

Pirat  quality do. . 

ICedinm  or  good   fair 
qnality cental. 

OrdinAry do.. 

Most  of  the  sales.,  .do. . 

ICilchcows head. 

Sheep cental. 

Swine do.. 

caHcncKATL 
Cattle: 
Pair  to  good  shipping 

steers ccntu. 

•  Common  to  choice  batch- 
ers' ffrades cental. 

Cows,  nelfers,  &c . . .  do . . 

Sheep do.. 

Swine — do.. 


CHICA.OO. 

Cattle: 

Extra  beeves  . . .  .cental. 

Choice  beeves do.. 

Good  beeves do.. 

Medinm  grades do.. 

Inferior  natives do . . 

Texas do.. 

Teal  calves do.. 

Sheep do.. 

Swine do.. 


«AIST  LOUIA. 
Cattle: 
Good  to  choice  natives, 

cental 

Fair   to   good  natives, 
cental 


1150 

1050 

900 

725 


40  00 
300 
450 
450 


to  12  00 
to  11 25 
to  10  00 
to  875 
...925 
to  65  00 
to  850 
to  650 
to  480 


625  to  662| 

562ito  612{ 

800  to  500 

350  to  600 

600  to  625 

500  to  550 


525  to 
450  to 


625 
525 


850 

8  00 
425 
80  00 
400 
575 


to  4  50 
to  850 
to  5  00 
to  55  00 
to  6  00 
to  625 


4  25  to  475 

200  to  425 
8  00  to  425 

2  50  to  4  50 

3  50  to  410 


515 
4  50 
4  00 
350 
175 


to 
to 
to 
to 
to 


540 
400 
4  40 
3  85 
3  25 


1150  to  1200 

1050  to  10  75 

900  to  950 

800  to  850 


300 
300 


to 
to 


5  75 
5  00 


3  25  to  4  30 

4  90  to  512 
800  to  425 


40  00  to  70  00 
650  to  850 
4  25  to  6  25 
440  to  450 


600 
525 
8  75 
875 
575 


to 
to 
to 
to 
to 


650 
5871 
4  25 
625 
625 


487  to 
400  to 


5  75 
4  75 


8  00 

2  50 

3  75 
25  00 

4  00 
525 


to  400 
to  3  00 
to  4C2 
to  60  00 
to  675 
to  625 


1050  tol075 
900  tol025 
800  to  875 


450  to  500 


225 
2  75 
250 
340 


to 
to 
to 
to 


500  to 
4C2ito 
4  25  to 
3  75  to 
150  to 


4  75 
4  50 
4  75 
410 


525 
4  75 
4  50 
4  00 
350 


4  00  to  5  00 
225  to  475 
8  00  to  410 


450  to  512i 
8  75  to  4  05 


40  00  to  70  00 
800  to  850 
525  to  675 
4  20  to  440 


600  to 
4  87ito 
862|to 
4  00  to 
625  to 
550  to 


625 

587i 

4  75 

625 

650 

600 


475  to  600 
375  to  475 


325 
3  00 
3  75 
2500 
3  50 
525 


to  3  75 
to  3  25 
to  5  00 
to  55  00 
to  625 
to  625 


4  25  to  4  75 


8  50 
3  50 
3  00 
300 


475 
4  25 
3  65 
3  40 
175 


to 
to 
to 
to 


to 
to 
to 
to 
to 


4  35 
400 

5  00 
385 


515 
450 
4  00 
3G5 
3  00 


3  00  to  5  00 
3  25  to  5  25 
250   to  4  07| 


465  to  500 
8  70  to   4  35 


1025 
925 
825 
7i>0 
800 

85  00 
525 
4  75 
450 


625 
525 
400 
500 
600 
500 


to  10  75 
to  10  00 
to  900 
to  825 
to  900 
to  75  00 
to  675 
to  675 
to  550 


1025  tolOfiO 
975  to  1000 
800  to  875 


800  to  825 

13500  toOOOO 

400  to  600 

425  to  675 

Nominal 


to 
to 
to 
to 
to 
to 


650 

612i 

500 

675 

625 

550 


500  to  550 
400  to  500 


337 

3  00 

4  25 
20  00 

4  00 
525 


to  400 
to  3  25 
to  500 
to  50  00 
to  625 
to  600 


4  25  to  4  75 


200 
3  00 
3  00 
315 


5  00 
4  50 
4  00 
3  GO 
2  00 


to 
to 
to 
to 


to 
to 
to 
to 
to 


465 
440 
550 
390 


5  30 
4  75 
4  40 
390 
300 


3  00  to  5  00 
3  25  to  4  75 
3  50   to  410 


425  to  500 
400  to  425 


587ito  612i 

487{to  675 

250  to  475 

800  to  625 

5C2|to  «12| 

500  to  616 


525  to  662 
450  to  626 

375  to  425 
300  to  862 
425  to  537 
2500  to5000 
400  to  500 
475  to  550 


425  to  475 


275 
300 
350 
260 


500 
450 
410 
385 
200 


to 
to 
to 
to 


to 
to 
to 
to 
to 


460 
440 
650 
886 


530 
4  75 
440 
400 
825 


275  to  500 
300  to  460 
300  to  400 


415  to  600 
876  to  410 
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PBODtrCTS  FOR  187S— ContinuecL 


Jane. 

July. 

Angntt 

Soptemlwr. 

October. 

Kovember. 

December. 

$8  00  to  P 

3  25 
12 

$8  00  to  $8  25 
10   to       12| 

$6  50 

$800  to|850 
10  to      12i 

$800  to$850 
10  to     12 

$800  to$850 
10|to     U} 

$800  to$850 

10  to 

10  to$012| 

9|to     11 

15  to 
20   to 
15  to 
10  to 

16 
23 
18 
16 

15   to 
20   to 
15   to 
10   to 

16 
23 

18 
16 

15   to       16 
20   to       24 
15   to       16 
10   to       16 

15  to      16 
20  to      32| 
15  to      16 
10  to      16 

15  to 
20  to 
15  to 
10  to 

16 
85 
16 
16 

15  to 
20  to 
15  to 
10  to 

16 
40 
16 
16 

15  to  10 
20  to  35 
15  to  16 
10  to     1$ 

10  to 
18   to 
20  to 

15 
25 
25 

10   to 
18   to 
20   to 

15 
24 
24 

10   to       15 
18   to       25 
20   to       25 

10  to      15 
18  to      25 
20  to      25 

8  to 
18  to 
20  to 

15 
22 
22 

8  to 
18  to 
20  to 

15 
20 
20 

8  to  15 
16  to  18 
16  to     18 

MARKETS. 


1025 

to  11 25 
to  10  50 
to  850 

975 
875 
800 
6  50 
650 
35  00 
450 

to  1000 
to  9  50 
to   850 
to  800 
to  850 
to  65  00 
to  650 

975 
875 
825 
725 
700 
80  00 
650 

to  1000 
to  950 
to  850 
to  825 
to  850 
to  60  00 
to  700 

1050 

1025 

876 

775  to  1025 

950 
700 

to 
to 

075 

025 

075 

800 

to  10  75 

1000 

'725 
800 

"to 
to 

to  950 

800 

'"7*50 

"to"8'25* 
to  60  00 
to  625 

"760 

4000 

300 

"to  866 
toOOOO 
to  700 

"6"50 

4500 

250 

to  775 
to6500 
to  700 

'7'00 

to 

725 

4000 

40"00 
276 

toOOOO 

800 

'2*25 

"to' 

(B50* 

to  700 

875 

to 

5  75 

3  75 

to 

4  75 

875 

to 

480 

350 

to 

650 

400 

to 

550 

325 

to 

475 

400 

to  560 

%m  •  «  ■« 

M  ■  •■ 

650 

to 

687 

4  70 

•  •  •  « 

•  •  •  •  ■ 

4371  to 

450 

375 

to 

485 

820 

to 

880 

290 

to  816 

575 

to 

600 

525 

to 

5  624 
612{ 

550 

to 

600 

662|to  6871 

660 

to 

675 

600 

to 

i 
625 

637 

to  550 

625 

to 

550 

412Jto 

600 

to 

625 

600 

to 

660 

600 

to 

660 

400 

to 

487 

425 

to  525 

400 

to 

500 

850 

to 

400 

400 

to 

450 

850 

to 

487i 

350 

to 

487| 

800 

to 

887 

800 

to  412 

825 

to 

500 

250 

to 

4  50 

250 

to 

475 

300 

to 

475 

850 

to 

600 

800 

to 

475 

850 

to  475 

825 

to 
to 

550 
4  75 

600 
600 

to 

*  •  •  « 

7  00 

600 
600 

to 

•  •  •  « 

675 

675 
600 

to 
to 

750 
650 

650 
650 

to 
to 

675 
625 

550 
425 

425 
850 

to  4  50 

450 

'to' 

'525* 

to  412 

613 

to 

675 

487 

to 

660 

600 

to 

550 

4  75 

to 

512 

487 

to 

620 

450 

to 

476 

463 

to  600 

482 

to 

612 

462 

to 

4  87 

4G2 

to 

487 

425 

to 

450 

437 

to 

462 

300 

to 

400 

887 

to  462 

400 

to 

462 

862 

to 

462 

337 

to 

437 

337 

to 

425 

350 

to 

437 

275 

to 

825 

387 

to  887 

275 

to 

3  75 

3  00 

to 

362 

300 

to 

825 

225 

to 

825 

300 

to 

350 

212 

to 

237 

250 

to  825 

600 

to 

5  37 

4  37 

to 

5  25 

400 

to 

4  75 

362 

to 

425 

387 

to 

450 

2  75 

to 

362 

350 

to  425 

1500 

to  50  00 

25  00 

to  45  00 

20  00 

to  45  00 

25  00 

to45  00 

2500 

to50  00 

20  00 

to50  00 

2000 

to50  00 

850 

to 

5  12i 

3  00 

to 

4  50 

3  50 

to 

4  37 

3  25 

to 

450 

350 

to 

4  75 

300 

to 

350 

350 

to  450 

150 

to 

<75 

550 

to 

C50 

6  00 

to 

6  75 

525 

to 

637i^ 

550 

to 

6371 

400 

to 

450 

376 

to  450 

426 

to 

475 

400 

to 

465 

400 

to 

475 

425 

to 

485 

400 

to 

475 

325 

to 

425 

3  75 

to  425 

175 

to 

4  25 

2r»o 

to 

4  35 

150 

to 

400 

150 

to 

4  25 

150 

to 

8  75 

150 

to 

365 

150 

to  400 

825 

to 

4  00 

3  25 

to 

425 

250 

to 

350 

3  25 

to 

400 

300 

to 

350 

275 

to 

350 

3  00 

to  375 

250 

to 

4L'5 

2  25 

to 

3  75 

2  25 

to 

450 

2  25 

to 

450 

2  25 

to 

4  25 

225 

to 

4  25 

225 

to  4  25 

280 

to 

3  50 

315 

to 

445 

3  00 

to 

485 

250 

to 

415 

250 

to 

3  75 

2  25 

to 

285 

215 

to  280 

600 

to 

5  30 

5  00 

to 

6  25 

490 

to 

525 

500 

to 

5  40 

485 

to 

625 

450 

to 

475 

450 

to  480 

450 

to 

4  75 

4.'i0 

to 

4  85 

4  25 

to 

465 

4  40 

to 

4C5 

4  25 

to 

450 

400 

to 

4  25 

400 

to  426 

410 

to 

4  40 

4  00 

to 

4  40 

3  50 

to 

410 

400 

to 

4  30 

350 

to 

400 

325 

to 

380 

3  50 

to  3  90 

385 

to 

4  00 

3  75 

to 

4  00 

3  25 

to 

340 

350 

to 

385 

325 

to 

340 

300 

to 

3  25 

310 

to  340 

200 

to 

3  40 

2  00 

to 

350 

190 

to 

200 

300 

to 

3  25 

175 

to 

200 

IGO 

to 

200 

175 

to  200 

2  00 
2  75 

to 
to 

3  35 

4  50 

2  25 
2  75 

to 
to 

300 
4  45 

2  70 
300 

to 
to 

315 
4  75 

2  25 
300 

to 
to 

2  80 
4  75 

200 
2  75 

to 
to 

400 
450 

"i'ii 

to* 

5ob' 

*275 

to*  4  50 

275 

to 

4  25 

2  50 

to 

4  00 

2  50 

to 

500  1 

300 

to 

500 

3  00 

to 

4  50 

2  25 

to 

3  25 

250 

to  3  76 

850 

to 

4  10 

3  95 

to 

415 

325 

to 

450 

390 

to 

4C0 

315 

to 

3  75 

225 

to 

3  30 

205 

to  295 

480 

to5  25 

4  75 

to 

500 

475 

to 

500 

480 

to 

510 

475 

to 

500 

450 

to 

465 

420 

to  465 

486  to  480 

460 

to 

460 

450 

to 

460 

460 

to 

475 

460 

to 

466 

420 

to 

440 

885 

to  400 

810 
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LIVE-STOOK  MAB 


Piodncti. 


Baikt  Loui»-<;?(mtiniied. 

Cattle— ContiniLed : 

Good  to  choice  batchers' 
Bteors cental. 

Inferior  native  grades, 
cental 

Texas    and    Cherokee, 

cental 

Sheep cental 

Swine do.. 

Horses: 

PIdss head 

Southern  horses do.. 

Streeters do., 

Heavy  draft do.. 

Saddle  horses do.. 

Extra  drivers do.. 

Good  tiiatches do.. 

Hules: 

14  to  IShands  high  .do.. 

15  to  16  hands  high  .do. . 

16  to  16|  hands  high,  do . . 

KlW  OBXJEiJm. 
Cattle: 

Corn-fed  besTes . .  cental 

Choice  Texas   beeves, 
head 

Texas,  1st  quality .  head 

Texas, 2d  quality... de. 

Iklilch  cows do. 

Calves......... do. 

Sheep do. 

Swine do. 

Horses: 

Common do. 

Plugs do. 

GkxM.  combined do. 

Hnles: 

First  class do. 

For  sugar   plantation, 
head 

For  city  use head 

Tat  rice  culture,  small, 
head 

.urn- --fyilfcJi«i^>.--     -.« 


January. 


$385 to  $415 

200to     375 

225to  SCO 
1 25  to  4  35 
325to  415 

15 00 to  3500 
35  00  to  70  00 
70  00  to  B500 
80  UO  to  ICO  00 
50  00  to  100  00 
150  00  to  IGO  00 
250  00  to  300  00 

50 00 to  7500 

75  00  to  130  00 

125  00  to  140  00 


250to  500 


8000 

2000 

10  00 

50  00 

600 

200 

SCO 


to 
to 
to 


S500 
80  00 
1500 
tu  160  00 
to  10  00 
to  400 
to  500 


2500to  6500 

85  00  to  135  00 

135  00  to  185  00 

175  00  to  210  00 

160  00  to  185  00 
160  00  to  21000 

aSOOto  9000 


February. 


$375 to  $4  00 
170to  350 


275  to 

250  to 
340  to 


425 

4  50 
400 


2000 
30  00 
7500 
80  00 
50  00 
150  00 
250  00 


to  3500 
to  7500 
to  85  00 
to  160  CO 
to  100  00 
tolGOOO 
to  300  00 


SOOOto  7500 

80  00  to  130  00 

125  00  to  140  00 


250to  500 


80  00  to 

20  00  to 

10  00  to 

40  00  to 

6  00  to 

2  00  to 

800  to 


8500 

30  00 

1500 

90  00 

8  00 

500 

450 


2500to  6500 

85  00  to  135  00 

135  00  to  185  00 

175  00  to  210  00 

180  00  to  185  00 
160  00  to  210  00 

8600to  9000 


March. 


$3  50  to  $3  75 

275to  360 

3  25  to  3  85 
3  00  to  5  00 
3  45  to  4  00 


2000 
40  00 
70  00 
80  00 
60  00 
150  00 
250  00 


to  3500 
to  65  00 
to  8500 
to  ICO  00 
to  90  00 
to  ICO  00 
to  300  00 


4500to  7500 

75  00  to  100  00 

125  00  to  140  00 


250to  500 


8000... 

2500... 

15  00  to 

40  00  to 
600  to 
200  to 
800  to 


20  00 

90  00 

800 

500 

450 


ApriL 


2500to  6500 

85  00  to  135  00 

135  00  to  185  00 

175  00  to  210  00 

160  00  to  185  00 
160  00  to  210  00 

8500to  9000 


$350to  $375 
300to     845 

330to     400 

2  00  to     5  00 

3  20  to     3  60 


20  00  to 
35  00  to 
70  00  to 
80  00  to 
60  00  to 
150  00  to 
250  00  to 


3500 

65  00 

85  00 

ICO  00 

85  00 

ICO  00 

300  00 


4000to  7500 

7500tol00  00 

126  00  to  140  00 


250to     500 


8000... 

25  00... 

15  00  to 

40  00  to 
700  to 
200  to 
300  to 


2000 

9000 

900 

500 

400 


2500to  6500 

85  00  to  135  00 

135  00  to  185  00 

175  00  to  210  00 

160  00  to  185  00 
160  00  to  210  00 

8»00to  9000 


Hay. 


$3S0to  $425 

275to    870 

837ito  425^ 
20Uto  525 
290to     810 


20  00  to 
35  00  to 
70  00  to 
SOOOto 
60  00  to 
120  00  to 
240  00  to 


8500 

6500 

9000 

16000 

9000 

16000 

27500 


4000to  70001 

7500  to  11000 

135  00  to  150  00 


250to  450 


8000... 

2500... 

15  00  to 

40  00  to 
700  to 
200  to 
850  to 


2000 

9000 

000 

400 

500 


2500to  6500* 

85  00  to  135  00 

135  00  to  185  00 

175  00  to  210  00 

160  00  to  18500 
160  00  to  210  00 


8500to  90 
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KETS— Continued. 


June. 


|860to  $400 

SOOto    355 

SOOto    8  25 
200to     362i 
26010     336 


SO  00  to 
40  00  to 
70  00  to 
SO  00  to 
60  00  to 
IfiOOOio 
SSOOOto 


35  00 

60  00 

86  00 

160  00 

65  CO 

16000 

300  00 


4000to  7500 

7500tol0000 

U5  00  to  140  00 


250to     450 


8000 ... 

2500... 

15  00  to 

40  00  to 
700  to 
200 1« 
SOOto 


2«»00 

9000 

900 

4  00 

450 


2500to  6500 

85  00  to  135  00 

135  00  to  185  00 

165  00  to  210  00 

ISO  00  to  185  00 
liO  00  to  210  00 

SSIOto  9000 


July. 


$350to  $425 

275to  340 

200to  825 

2  00  to  8  75 

375to  435 


20  00  to 
40  00  to 
70  00  to 
80  00  to 
60  00  to 
150  00  to 
250  00  to 


35  CK) 

6000 

86  CO 

160  00 

85  00 

ICO  00 

30000 


4000to  7500 

7500  to  100  00 

125  00  to  140  00 


250to     450 


90  00  to 

20  00  to 

15  00  to 

40  00  to 

600  to 

200  to 

SOOto 


3500 

25  00 

2000 

70  00 

800 

400 

450 


2500to  8500 

85  00  to  135  00 

135  00  to  185  00 

175  00  to  210  00 

leo  00  to  185  00 
160  00  to  210  00 

SSOOto  9000 


Angnsl 


$350to  $400 

275to  840 

230to  820 

2  00  to  3  75 

4  07ito  440 


4000to  7500 

75  00  to  100  00 

025  00  to  140  00 


2000 
4000 
7000 
80  00 
6000 
15000 
25000 


to  8500 
to  6000 
to  8600 
to  160  00 
to  8500 
tolGOOO 
to  300  00 


20  00  to 
40  00  to 
70  00  to 
80  00  to 
60  00  to 
150  00  to 
250  00  to 


400 


85  00  to 

25  00  to 

30  00  to 

600  to 

200  to 

300  to 


4000 

8000 

70  00 

800 

850 

450 


2500to  6500 

85  00  to  135  00 

135  00  to  185  00 

175  00  to  210  00 

160  00  to  185  00 
160  00  to  210  00 

8500to  0000 


Septem'ber. 


$3Mto  $425 

225te  365 

250to  820 

200to  375 

SOOto  440 


October. 


$300to  $375 

225to  340 

250to  325 

2  00  to  3  85 

280to  350 


8500  ISOOto 

6000  8500to 

8600  7000to 

IGOOO  SOOOto 

8r>00  OOOOto 

lOOOOlSOOOto 

300  00.250  00  to 


4000to  7500 

70  00  to  100  00 

USS  00  to  140  00 


SSOOto 

25  00  to 

SOOOto 

600  to 

SOOto 

SOOto 


4000 

8000 

70  00 

800 

850 

450 


2500to  6500 

85  00  to  135  00 

135  00  to  185  00 


175  00  to  210  00 


16000tol8500 
160  00  to  210 


S500to  0060 


SSOOto  7500 

75  00  to  120  00 

125  00  to  140  00 


SOOOto 

15  00  to 

SOOOto 

600  to 

200  to 

SOOto 


8500 

2500 

7000 

800 

850 

466 


NoTfsmber. 


$300to  $350 

225to     S2S 

200to  810 
200to  375 
SOOto     335 


Decomber. 


15  00  to  8000 
3500to  5500 
7000to  8600 
80  00  to  160  00 
OOOOto  8500 


8000 

5500 

8600 
16000 

8500 
160  00 
300  001250  00  to  SOO  00 


150  00  to  160  00 150  00  to  100  00 
260  00  to  SOO  00 


SSOOto  7500 

75  00  to  120  00 

125  00  to  140  00 


400 


SOOOto 

15  00  to 

SOOOto 

600  to 

200  to 

250  to 


8500 

2500 

9000 

800 

SOO 

400 


2500to  6500 

85  00  to  185  00 

135  00  to  185  00 

175  00  to  210  00 


50  00  to  100  00 


160  00  to  185  00 
00il6000to21000 


SSOOto  0000 


176  00  to  226  00 

ISO  00  to  200  00 
175  00  to  225  00 


$285to  $340 

225to    887 

200to  816 
200to  340 
220to    280 

1560 to  SO  00 
3500to  5500 
7000to  8600 
80  00  to  160  00 
OOOOto  8500 


SSOOto  7500 

75  00  to  120  00 

125  00  to  140  00 


200to    450 


SOOOto 

1500  to 

SOOOto 

600  to 

SOOto 

SOOto 


8500 

2500 

9000 

800 

400 

850 


50  00  to  100  00 


176  00  to  825  00 


17500toSS660 


125  00  to  150  00 10060  to  160  00 
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POEK  PAOKDTG. 

The  following  statistics  have  been  compiled  from  the  annual  reports 
of  the  Cincinnati  Price  Current.  The  "  packing  year  "  consists  of  a  **  sum- 
mer season '^  from  March  1  to  November  1,  and  of  a  winter  season  frt)m 
November  1  to  March  1,  Summer  packing  has  risen  to  importance  dur- 
uig  the  last  few  years,  and  presents  some  points  of  advantage  overwinter 
packing.  In  warm  w  eather  feed  can  be  utilized  to  greater  advantage 
in  fattening  hogs.  The  scarcity  of  ice  during  the  last  summer  season 
somewhat  restricted  operations,  but  every  year  better  provision  is  being 
made  to  meet  this  dilliculty.    The  great  pork  region  of  our  country  is 

IN  THE  WEST. 

Summer  packing. — The  summer-packing  season  of  1878  opened  with 
an  increased  sup^ply  of  hogs  at  depressed  prices,  the  general  average 
cost  being  at  least  50  cents  per  cental  below  the  average  of  the  previous 
winter  season.  The  numbers  packed,  weight  per  head,  and  the  yield  of 
lard  during  the  last  three  summer  seasons,  were  as  follows : 


8«Mon. 


1876 w 

1877 

1878 


Nmnben. 


2,857,868 
2,543,120 
8,378,044 


Aggr«eato 
net  Treight. 


Pmmdt. 
424,879,300 
484,653,471 
631, 807, 780 


AT«rage 

net  weight 

per  head. 


Poundt. 
184.10 
190.57 
187.03 


Aemeate 
yielaof  lard. 


Pmmdt, 

70,040,980 

85, 864, 176 

118,949,500 


ATcnura 

yield  of&x4 

per  head. 


Pmmdi. 
80.85 
88.66 

•8. 76 


The  numbers  packed  at  the  six  leading  cities,  Chicago^  Gincixmatiy 
Saint  Louis,  Milwaukee,  Louisville,  and  Indianapolis,  together  with 
other  prominent  points,  during  the  last  three  years,  were  as  foUows : 


Packing  i>ointa. 


Chicago 

Cincinnati 

Saint  Lonia 

Milwaukee 

Lonisville 

Indianapolia 

Total  for  the  six  cities 

Cleveland,  Ohio , 

Cedar  Bapids,  Iowa 

KansaeCity,  Mo 

Bes  Moines,  Iowa 

Detroit,  Mich 

Othor  points 

Grand  totsd 


1871 


1,815,402 

121, 173 

131, 158 

60,827 

0,500 

283,621 


1, 921, 681 
187, 392 
105,  580 
66,754 
28,609 
24,000 
23,850 


1877. 


1, 508, 026 

134,416 

148,277 

54,785 

19,800 

204,264 


2, 069, 568 
146, 048 
110,130 
77, 821 
34.503 
34,028 
71,022 


2, 357, 866 


2,543,120 


UTt. 


1,017,841 
164,517 
142,000 
107,058 
25,000 
812,224 


2,758.685 
229,885 
195,200 
09,617 
12,027 
80,302 
62,978 


8,378,044 


These  six  cities  are  the  great  centers  of  winter  operations,  packing 

'V  70  per  cent,  of  the  winter  hogs  of  the  West.    Their  proportion  of 

.summer  packing  is  still  greater — over  81  per  cent. 

YiNTEE  PACKING.— The  great  bulk  of  the  pork  packing  of  the  Weei, 

'^^ell  as  of  other  parts  of  the  country,  is  done  during  the  four  months 

»^e  ^'winter  seasoi)/'  or  from  November, to  March  inclusive.    The 

•Uious  of  the  last  season  show  an  increase  of  over  13  per  cent,  over 

-normous  a^.Gpregates  of  the  winter  previous.    This  enlargement,  in 

ace  of  immense  losses  sustained  by  the  i)acking  interest  as  the  re- 

)f  formPT*  pnnc'-'is,  could  only  have  been  secured  by  a  marked  reduc- 

n  price-  '>'^  opening  of  the  season  it  had  become  evident  that 

<nti7       -r     - .  ,Liing  with  hogs  fit  for  packing.    The  enormous 

M  •     1  ops  ^-     a     , -> V  four  years  had  ma^l  e  hog-feed  abundant  and  cheap. 

•».     .lO'iip^/^.         rar^'ovAd  br^^ds  h^   %iBo  greatly  reduced  the  timQ 
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necessary  for  the  production  of  marketable  hogs;  hence  the  vast 
amount  of  material  which  inundated  the  market.  There  are  indications 
that  the  farmers  in  several  different  parts  of  the  country  have  market4?d 
their  stock  more  closely  than  is  consistent  with  prudence,  even  selling 
ftTiiinn.1ft  not  sufBcientiy  mature  for  packing  purposes.  It  is  apprehended 
in  some  quarters  that  this  policy  will  limit  the  supply  of  the  ensuing 
summer  season.  Prices  at  the  opening  of  the  season  at  $3.00  <S>  $3^6 
gross.  But  it  soon  became  evident  that  the  market  would  not  bear  even 
tihis  reduced  price,  and  hence  quotations  gradually  fell  to  $2.50 'S)  $2.75, 
The  falling  prices  seemed  only  to  stimulate  the  anxiety  of  farmers  to  real- 
ize what  they  could  upon  their  stock,  until  the  market  began  to  assume 
the  appearance  of  a  panic.  The  market  was  overstocked  with  hogs,  many 
of  which  were  of  immature  gi^owth,  and  scarcely  lit  for  packing. 

The  following  table  shows  the  comparative  receipts  of  the  last  three 
winter  seasons  : 


SUtM. 


Ohio 

KndUn* 

niinoift 

lowft 

MlBSotiri 

Kaiman 

KebrMkA 

lUimeAota 

Wisoonsin 

Ifiohigan ..... 

Xexktacky 

Tennessee  . . . 
ICiaoellaneous 

Total... 


l876-*77. 


Number 
packed. 


813, 709 

530. 28G 

1, 905, 219 

419, 442 

644,699 

31,  775 

40,190 

24,235 

266,861 

88,689 

255. 986 

50, 770 

23,447 


5, 101, 308 


Percent 
of  the 
irhole. 


15.93 

10.37 

37.28 

8.21 

12.61 

.62 

.90 

.47 

5.23 

L73 

5.01 

.99 

.65 


1877-78. 


KximbeT 
packed. 


934,132 

496,025 

2,714,748 

486,850 

804,614 

41,470 

56,000 

23,700 

412,614 

120,095 

818, 301 

66,897 

80,000 


Percent 
of  the 
whole. 


14.36 

7.63 

41.73 

7.49 

12.37 

.64 

.86 

.36 

6.34 

1.84 

4.89 

L03 

.46 


100.00 


6, 505, 446 


100.00 


1878-79. 


Kmnber 
packed. 


932,878 

682,321 

8,214.896 

569,703 

965.839 

132,346 

80,658 

18,450 

472,108 

182, 976 

212,412 

40,561 

25,500 


7,480,648 


Percent 
of  the 
whole. 


12.47 

9.12 

42.97 

7.50 

12.91 

1.78 

1.08 

.25 

6.84 

L77 

2.84 

.54 

.84 


100.00 


From  the  above  it  appears  that  Illinois  is  rapidly  increasing  her  pro- 
portion, having  packed,  during  the  past  year,  nearly  half  of  the  animals 
marketed  in  the  West,  This  is  due  to  the  fact  that  Chicago,  which  packed 
over  nine-tenths  of  the  number  of  hogs  reported  for  the  State,  has  greatly 
enlarged  her  facilities  for  the  work  and  extended  her  market  relations  so 
as  to  attract  a  vast  number  of  hogs  from  neighboring  States. 

The  average  weight  per  head,  the  average  weight  of  lard,  and  the  aver- 
age cost  per  cental  in  the  different  States  is  shown  in  the  following  table: 


0t2tJ«w 


1876-77. 


a  A 

<&  4^  3 


Ohio 

TiMJianfl. 

Illinois 

Iowa 

HiaeoTiri 

Kansaii 

KebruskH 

Hinnesota 

Wisconsin 

lOchigan 

Xentncky 

Tttmeasee 

lOaoeUaneous 


Chrand  ayerage 


PoundJt. 
218. 15 
199.41 
218.  09 
207. 75 
21:J.03 
240.41 
2J0.  n9 

22(3.  G7 

2(1^  04 
213.70 


215.92       34.08 


^Pounds. 

I  30.49 
29.69 
3.1. 19 
33.26 
33.88 
37.16 
3S.  10 
29.  30 
SO.  73 
32.  90 
33.10 
31.48 
32. 39 


O  OD  d 


17.20 
7.02 
7.42 
6.82 
7.05 
8.61 
6.78 
6.49 
7.11 
6.92 
6.99 
6.74 
7.16 


I 


7.18 


1877-78. 


«  o  2 


Pound*. 
223.85 
214. 32 
229.57 
220.53 
219. 74 
267.48 
232. 28 
201. 10 
238.51 
234.88 
223. 72 
208. 65 
215.33 


228.04 


«V4 

u 


Pounds. 
39.00 
84.42 
89.73 
37.70 
89.12 
42. 20 
47.71 
44.11 
39.14 
36.94 
34.67 
31.58 
32.46 


u%, 


i 

O 


$5.15 
4.93 
5.10 
4.48 
4.82 
4.36 
4.40 
4.42 
4.83 
4.83 
6. 3.". 
5.03 
5.31 


1878-79. 


©■»5 
bt-d. 


Poundi, 
210. 47 
193.80 
225.71 
211.98 
213. 32 
221. 14 
231. 02 
263.09 
220.  81 
210.  69 
210.11 
209.40 
205.20 


«,d 


Pounds. 

'35.09 
•  29. 09 
44.00 
37.73 
40.83 
39.46 
44.29 
80.09 
36.22 
32.00 
32. 29 
32.95 
31.37 


$3.88 
8.42 

3.74 
8.14 
3.40 
3.29 
3.14 
2.97 
3.47 
3.37 
3.36 
3.17 
3. 66 


38.61 


4.99 


217. 14 


39.40 


aM 
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The  main  results  of  the  last  three  winter-packing  seasons  are  as  fol- 
lows: 


Tear. 


1876-'77 
1877-78 
1878-'T» 


Aggrente 


1,101,478,000 
1, 470, 500, 063 
1, 624, 351, 264 


Aegrente 
Iatq  product. 


173, 877, 890 
251,103,500 
294,752,358 


Agmgfttd 
cost  paid. 


970,080^127 
62,888,8» 
57,82^60 


Over  70  per  cent,  of  the  hogs  were  packed  at  six  leading  packing 
points.  The  following  table  shows  the  numbers  packed,  the  average 
weight  per  head,  and  the  average  weight  of  lard  at  these  six  points 
during  the  last  six  years: 


Oltlea. 


Ohioago 

Cincixmati... 
Saint  Lonia. . 
MUwaukee.. 
Louisville . . . 
ladianapolla. 


187^'77. 


i 


1,618,084 
623,576 
414, 747 
225,598 
214,862 
294.198 


Total  for  these 
cities 

Total  for  the 
West 


Per  cent  of  tlie  whole 
number 


3,291,065 
5, 101, 308 


215.87 
219.77 
206.42 
22L78 
221.12 
182.50 


213.11 
215.96 


Pi -- 

A'-  ' 


85.10 
38.20 
32.55 
30.25 
82.62 
26.50 


1877-78. 


^ 


2,501,285 
632, 302 
509,540 
871, 982 
279, 414 
270,150 


84.00  4,664,673 
84.03  6,605,446 


64.61 


bD% 
9JSP 


228.87 
227.25 
216.02 
232.64 
222.89 
195.43 


224.96 
226.04 


89.60 
40.96 
38.20 
89.81 
84.88 
32.05 


88.91 
38.61 


70.18 


1878-'7». 


2,943,115 
623,584 
629,261 
444,221 
187,506 
472,465 


6,802,142 
7, 480, 648 


tag, 

►  g 


225.15 
216.46 
21L20 
218.77 
207.17 
180.65 


317.  Si 
217.14 


44.11 

M.84 
40.45 
86L77 
82.47 
2160 


4A.41 
89.40 


70.81 


The  proportion  of  the  six  cities  is  still  on  the  increase.  The  falling 
off  in  weight  is  partly  due  to  the  fact  that  many  immature  hogs  were 
packed.    The  amount  of  lard  per  head  is  steadily  increasing. 

SxjMMEB  Ain)  WINTER  PAOKiNa  CONSOLIDATED.— The  following  table 
shows  the  results  of  the  last  three  packing  years,  by  seasonSi  in  tbe 
West: 


Summer. 


»76-*/ 

877-78. 
87»-'79. 


2, 357, 866 
2,643,120 
3,878,044 


Winter. 


6, 101, 308 
6,  505, 446 
7,480,648 


Aggregfcfce. 


7, 409, 174 

9,048,666 

10,858,692 


bO 


\ 


Potmda. 
206.01 
2ia07 
201.71 


Aggregate. 


Foimdi. 
1, 526, 857, 390 
1,955,160,434 
2, 266, 168, 994 


o 


•I 

II 


Pounds 
32.79 
37.19 
86.72 


Agfp^gat^ 


Pmmds. 

243,918,879 
336,657,076 

408, 701,  r- 
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IN  THE  EAST. 


Summer  and  winter  packing. — Seaboard  cities:  The  following 
table  shows  the  receipts  of  live  and  dressed  hogs  during  the  last  three 
packing  years,  by  Ftasons,  on  the  Atlantic  coast: 


Cities. 


Botton 

KewYork 

Philadelphia 

Baltimore 

Total 


187(l-'77. 


Summer. 


Lire. 


288,502 
767, 104 
201.000 
175, 631 


Dr  eased. 


1,309,937 


8,688 
7,222 

18,400 
6,000 


Winter. 


Lire. 


126,762 

409,042 

95,840 

88,445 


37,310 


780,089 


Dressed. 


00,488 
05,880 
31,340 
20,000 


183,658 


Cities. 


Beaton 

Kew  York . . 
Philadelphia 
Baltimora... 

Total. 


1877-78. 


Snxiuner. 


Lire. 


318,834 
774,157 
210, 750 
196,107 


1,894,048 


Dressed. 


9,505 
17,785 
22,400 

6,000 


64,750 


Winter. 


Lire. 


141,983 

636,127 

93,000 

128,910 


1,000,902 


Dressed. 


27,907 
38,229 
37,250 
26,000 


128,888 


Cities. 


BoRtdn 

New  York . . 
PhiladelphU 
Bahiaaore... 

Total. 


187&-'79. 


Smnmer. 


Live. 


814,801 

1, 045, 3.3'J 

215, 820 

231,816 


Dressed. 


411 

3, 334 

26,342 

2,500 


1, 807, 829        82, 587 


Winter. 


Lire. 


208,848 
776, 317 
114, 910 
140,328 


1,232,403 


Dressed. 


19,531 
53,401 
48,660 
27,500 


149,099 


Interior  cities:  The  number  packed  in  three  interior  cities  of  New 
York  during  three  packing  years  is  stated  as  follows: 


Cities. 


1870-'77. 


-I 


▲Ihaay 


Troy.. 
Bniblo 


30,000 

15, 000 

135,250 


1877-'78. 


15,000 

IG.OUO 

139,  030 


1878-'7». 


Total. 


180,  250       169,  930 


33,368 

15,000 

201, 141 


249. 494 


It  is  evident  that  the  receipts  of  the  seaboard  cities  represent  hogs 
taken  for  daily  consumption  by  butchers.  There  are  no  means  of  ascer- 
taining what  pi-oportion  of  these  are  regularly  "  packed."  This  is  evi- 
dent &om  the  great  preponderance  of  the  '^RnmHwr"  receipts.    Tb<^ 
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aggregates  of  the  seaboard  and  interior  cities  for  the  last  three  years 
wei-e  as  follows:  1870-77,  2,551,239:  1877-^78,  2,703,676;  1878-^79, 
3,222,011. 

ON  THE  PACIFIC  SLOPE. 

In  California  there  was  a  considerable  increase  in  the  number  of  hogs 
packed.  High  prices  of  transportation  of  the  live  animals  caused  the 
packing  at  interior  points  of  many  that  would  otherwise  have  been  sent 
to  San  Francisco.  Yet  the  latter  city  reports  an  enlargement  of  the 
business.  The  hogs  of  the  Pacific  slope  are  smaller  than  eastward  of  the 
Bocky  Mountains.  The  average  gross  weight  per  head  of  hogs  packed 
in  1878  at  San  Francisco  was  185  pounds  against  165  poundi  in  1877. 
and  185  pounds  in  1876.  There  is  no  distinction  between  summer  ana 
winter  season,  operations  bemg  carried  on  during  the  whole  year ;  hence, 
our  reports  represent  calendar  years  instead  of  " packing"  years. 

The  numbers  packed  during  the  last  three  years  in  California  were  as 
follows:  1876 — San  Francisco,  175,000  j  interior  points,  55,000:  total  for 
the  State.  230,000.  1877— San  Francisco,  135,000;  other  points,  85,000; 
total,  220,000.  1878— San  Francisco,  155,000;  other  points,  126,000 : 
total,  280,000.  The  average  cost  of  hogs  per  cental  was  $3.87^  in  1878 
against  $5.62^  in  1877.  'Bie  fall  in  prices  has  greatly  discouraged  this 
branch  of  pr(>duction,  which,  it.  is  supposed,  will  be  considerably  cur- 
tailed in  1879  for  want  of  material.  There  is  a  growing  export,  espe- 
cially of  barreled  meats,  from  San  Fxtmcisco  to  the  PacMo  Islands  and 
Asia.  Imi)orts  of  pork  products  from  the  east  greatly  increased  during 
1878,  and  are  expected  to  still  fiirther  increase  during  1879.  The  high 
prices  of  transportation  alone  prevent  a  vast  movement  of  this  kind* 
While  meats  are  shipped  from  Chicago  to  Liverpool  at  45  cents  per 
cental  the  same  shipments  to  San  Francisco  are  saddled  with  a  freight 
tariff  of  $3  per  cental. 

The  total  number  of  hogs  packed  in  Oregon  in  1878  was  120,000 
against  90,000  in  1877  and  75,000  in  1876.  Portland  does  most  of  the 
business.  A  small  export  to  British  Columbia  is  all  that  is  sent  out  of 
the  State. 

The  total  numbers  packed  on  the  Pacific  slope  during  the  last  three 
years  were  as  foUows:  1870,  305,000;  1877,  310,000;  1878,  400,000. 

RECAPITULATION. 

The  total  number  of  hogs  packed  in  the  United  States  during  the  last 
three  years  is  as  follows: 


SeoUoiL 


The  West 

The  East 

The  Pacific  elope 

Total 


1876-'77. 

1877-'78. 

7,409,174 

2, 651, 239 

305,  000 

9,048,506 

2, 703, 670 

310,000 

10, 205, 413 

12, 062, 236 

I87a-79. 


10^858,698 

8,222,0U 

400,000 

14,480,708 


It  is  believed  that  hog-producers  also  packed  an  increased  number  on 
private  account  during  the  last  "  packing  year."  A  large  surplus  of  the 
previous  year  remains  to  swell  the  production  of  1878-'79.  To  all  ap- 
pearance, then,  there  is  a  vast  enlargement  of  the  oversupply.  Whether 
new  outlets  will  be  opened  for  its  disposal  remains  to  be  seen.  Our 
foreign,  export  of  hog-products  shows  a  vast  increase.    Eeports  firom 
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the  Bureau  of  Statistics  of  the  Treasury  show  the  export  of  the  last 
two  calendar  years  as  follows : 


Section. 


TheWeat 

The  Bast 

The  Paoiflo  slope 

Totid 


1877. 


Pwindt, 
43e,046,720 

65,813,641 
237,060,523 


738, 930, 184 


$43,934,084 

5,364,791 

23.489,483 


72,788,808 


1878. 


Powryda, 
695,617,061 

83,743,710 
858,317,129 


1.M7, 677,906 


Yahui, 
164,827,456 
5,055^578 
26.476^228 


86, 869, 256 


While  we  added  nearly  one-third  to  the  quantity  of  our  exports  the 
increase  of  values  was  but  18  per  cent.  This  decrease  in  prices  largely 
accounts  for  the  immense  increase  in  quantities.  The  exx)orts  by  &cal 
years  will  be  found  under  the  head  of  agricultural  exports. 


EUROPEAN  STATISTICS. 

The  statistical  inquiries  of  Great  Britain  are  made  annually  on  the 
4th  of  June,  and  the  returns  are  compiled^  tabulated,  and  pubhshed  by 
the  statistical  department  of  the  Board  of  Trade.  From  those  gathered 
in  June,  1878,  we  have  returns  from  556,809  occupiers  of  land,  being  2SI 
who  occupy  more  than  half  an  acre.  In  Ireland,  where  the  returns  are 
made  by  the  registrar-general,  they  include  all  holders  of  land,  however 
small. 

In  Great  Britain  the  area  returned  as  under  cultivation  has  increased 
since  1877  by  142,000  acres,  and  by  more  than  a  million  and  a  half  acres 
since  1869.  This  increased  acreage  is  not  altogether  due  to  new  land 
being  broken  up,  but  results  from  a  more  correct  return  and  from  land 
reclaimed  from  mountains  and  marshes. 

Ill  Ireland  there  is  a  further  decrease  of  82,000  acres  in  the  cultivated 
area,  which  in  1877  amounted  to  a  decrease  of  300,000  acres.  Looking 
at  the  different  crops  in  detail  we  notice  that  the  area  in  wheat  in  the 
United  Kingdom  was  increased  nearly  2  per  cent,  over  1877  and  8  per 
cent  over  1876,  but  that  the  average  of  tiie  last  three  years  has  been 
below  that  of  the  previous  seven.  There  was  also  an  increase  of  2  per 
cent,  in  the  area  sown  in  barley,  but  oats  show  an  equal  dedine.  Beans 
show  a  decrease  of  12  per  cent.,  and  pease  9  per  cent.  The  decUne  since 
1869  has  been  very  considerable,  and  shows  that  there  are  only  11,000,000 
acres  in  all  cereals  against  12,000,000  in  1869. 

In  the  green  crops  there  is  no  material  change;  a  slight  increase  in 
pasture  and  hay  is  reported. 

Li  live  stock  we  find  a  slight  increase  in  horses ;  the  importation  con- 
tinues from  abroad,  there  having  been  imported  30,524  in  1877.  The 
decrease  of  cattle  in  1877  has  not  continued  in  1878,  and  there  is  a  slight 
increase ;  the  collectors  state  that  the  competition  of  American  beef  has 
caused  less  to  be  bred.  Sheep  have  somewhat  declined  in  number. 
Figs  have  slightly  declined  in  Great  Britain  and  by  as  much  as  12  per 
cent,  in  Ireland. 

Many  collectors  cite  the  increasing  competition  of  American  bacon  as 
diminishing  the  stock  materially.  It  appears  that  during  the  first  eight 
months  of  1878  the  total  Imports  of  bacon  into  Great  Britain  were 
2)404,000  cwts.,  which  exceed  by  743,000  cwts.  the  imports  of  the  same 
period  of  1877. 

In  view  of  the  intimate  commercial  relations  between  the  two  countries 
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and  tlie  great  m&aence  upon  the  prices  of  our  crops  exercised  b;  "Rngland, 
the  following  table  is  presented. 

Under  the  title  of  United  Kingdom  we  have  included  Ireland,  Isle  of 
Man,  and  Channel  Islands. 

From  the  estimates  for  grass  and  fallow  lands  in  the  United  Kingdom 
are  excluded  heaths,  mountains,  and  woods;  from  the  estimates  for  the 
United  States  under  the  same  heading  are  excluded  the  forests  and  tiie 
oncnltivated  prairies  of  the  West, 

With  a  population  proportioned  to  ours  as  36  to  48,  it  will  be  seen  at 
a  glance  how  mnch  gioater  is  our  proportion  in  the  re^  basis  of  national 
wealth. 

AgricttUtiral  retimu  /or  IS7B. 


'  United  Kingdom. 

VnlMStrtw. 

Total  unage  In  crops,  Cillow,  ud  bnj 

<7,K7,«M 

8.  mow 

4.IM,e«) 

2,m,m 

Total  Bcr<A£elncrop«,bUov,;aiidh»j 
Whiatlaore.) 

178.009,  DM 

32,<KM,0M 
13,176,000 

Tata]  of  oereal*,  Incloains  com 

IoUlinall<>«n>l>,liicIudl>iep«H>nd 

11.  (WO.  WW 

«i,Mt,m 

1,S«5.I»0 

1,TI«.M 

Tikmlpiuid  other  greou  oropa 

Citti»^'////^V/.'.'.'.'.'.'.'.''.'.'.', 

US::::::;::;::;;::::::::: 

ia,«ii.on 

31^K0^0e* 

a^CT^oM 

B3,1HM 

'       ' 

Avtnge  yitld  per  aort  in  Gnat  Brltam  for  1876. 

Wheat bushela..    30 

Okts boaliBls..    QO 

Bkrlej buBhela..     36 

Potatoes btiBliela..  166 

Hay tona..      2+ 

The  agricultnraJ  statistics  of  Prance,  as  published  in  18T6,  are  as  fbl- 
lows: 

rotalareft 130,910,000 

v'altlTated  area 101,300,000 

.ii«a  m  cereals 37,050,000 


.-,. 

.™. 

Bub.lL 

Biuholj 
pwMn, 

92.713, 848 

10,758,308 

:<'or  the  year  1878  wo  extract  from  I/Economiste  Fitmcais  for  the  month 
it  September : 
ThA  <wreage  of  wheat  since  1871  hai  increased  to  17^6,020  aci«s, 
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tihe  acreage  of  oats  has  dedined  to  7,S59,540.  In  the  other  crops 

reage  has  changed  bat  slightly. 

xne  wheat  yield  of  1878  was  a  very  poor  one  and  below  the  crop  of 

877,  which  was  itself  below  average,  being'for  1878  232,880,000  bushels, 

nly  13i>  bushels  per  acre,  and  nearly  38,000,000  less  than  1877.    The 

mber  of  farm  animals  shows  a  slight  decrease  since  the  number 

^ported  in  1866,  and  is  for  1878  48,663,000  head,  classed  as  follows : 


faurm  aniauhU. 


_.3e*'.'."'.''*."".'. 

OgB 

.orses 

oata 

[alee  and  Msea. 


Percent- 
age. 


Xomber. 


25,701,290 

U.  679. 120 

6,839,540 

2,919,780 

1,946,520 

480,630 


Since  1850  there  has  been  a  decline  of  10  per  cent,  in  sheep,  an  in- 
rease  of  15  per  cent,  in  hogs,  and  nearly  80  per  cent,  increase  in  goats,  an 
nimal  so  prejudicial  to  agriculture  that  it  is,  in  fact,  often  ts^en  as  a 
ure  indication  of  shiftlessness  and  poverty. 

In  the  estimates  of  numbers  of  farm  animals  for  Europe,  the  division 
f  the  difi'erent  classes  is : 

'otal  nninbor  of  horses 31,000,000 

Russia 16,000,000 

France 2,900,000 

Prussia 2,258,000 

Great  Britain 2,000,000 

Hungary 2,158,000 

Italy 478,000 

otal  number  of  cattle 89,000,000 

Bubsia 22,000,000 

France 11,600,000 

Great  Britain 10,000,000 

Prussiii 8,000,000 

Italy 3,000,000 

'otaJ  number  of  sheep • 194,000,000 

Russia 46,000,000 

Great  Britain 32,500,000 

France 26,000,000 

Spain 22,000,000 

Prussia 19,000,000 

Hungary 15,000,000 

Italy 7,000,000 

In  respect  to  the  amount  of  area  susceptible  of  cultivation  in  the  dif- 

•ent  countries  of  Euiope  nature  has  been  very  diverse.    Inaccessible 

d  arid  moimtains,  and  lands  subject  to  overflow  of  the  sea,  constitute  tiie 

xeater  portion  of  lands  classed  as  not  arable.    The  percentage  of  lands 

;  arable  is  ^eatest  in  Norway,  being  72  per  cent,  of  the  whole ;  next 

s  Sweden,  then  Portugal,  while  Bavaria  and  Wiirtemberg  have  the 

Mjt  proportion  not  susceptible  of  cultivation,  being  less  than  2  percent. 

rt    £  Britain  lias  28  per  cent,  not  susceptible  of  cultivation,  Ireland  13 

•  cent.,  and  France  only  9  per  cent.    The  amount  of  land  devoted  to 

er       crops  and  to  fallow  and  pasture  also  differs  greatly,  according  to 

3  nabits  and  traditions  of  the  inhabitants.    Belgium  has  the  largest 

^portion  of  laud  in  cultivation,  having  69  per  cent;  France  has  53  per 

b.,  and  Great  Britain  39. 

±t  has  been  estimated,  and  accepted  as  a  fact  in  Europe,  that  the  con- 

iption  of  grain  for  the  whole  country  is  15^  bushels  per  capita  anna- 
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ally.  In  view  of  that  basis  it  is  interesting  to  note  the  production  in  the 
most  important  countries  in  comparison  with  their  population.  Among 
those  which  raise  more  than  the  amount  ^^per  capita"  needed  Bussia 
stands  first^  and  in  an  average  year  has  23  bushels  for  each  person ; 
Prussia  produces  22.7 ;  France,  19.5 ;  Hungary,  19.3.  On  the  oHier 
hand,  of  those  which  produce  too  small  an  amount.  Belgium  has  14; 
Spain,  14  5  Ireland,  13 ;  Great  Britain,  11.9 ;  HoUana,  9 ;  Italy,  8. 

CONCLUSION. 

In  conclusion,  allow  me  to  add  that  the  demands  from  members  of  Con* 
gress.  State  institutions,  and  persons  interested  in  special  statistics 
have  been  larger  than  usual  this  year. 

It  is  the  province  of  agricultural  statistics  to  measure  the  extent  of 
our  resources ;  to  contrast  the  actual  with  the  possible  in  our  production : 
to  estimate  the  effect  of  overproduction  in  the  diminution  of  prices ;  ana 
to  mark  the  progress  of  science  in  its  application  to  the  business  of  the 
cultivator  and  aid  the  ruralist  in  keeping  pace  with  such  progress. 

The  clerical  force  employed  in  this  division  consists  of  the  statistician, 
one  assistant,  and  Hve  clerks,  engaged  in  tabulating  and  computing  the 
returns,  a  force  totally  inadequate  to  a  proper  and  thorough  investiga- 
tion of  many  matters  of  great  and  increasing  interest. 

CHAELES  WOETHDfGTOir, 

StaUstkiim. 

Hon*  Wm.  G.  Lb  Duo, 
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INVESTIGATION  OF  SWINE  PLAGUE. 

Congress  having  previously  appi:opriated  the  sum  of  $10,000  for  de- 
fraying the  expenses  of  a  conmiission  to  investigate  and  determine  the 
causes  producing,  and,  if  possible,  discover  remedies  for,  some  of  the 
more  contagious  and  destructive  diseases  incident  to  domesticated  ani- 
mals, eiuly  in  August  last  the  Commissioner  of  Agriculture  appointed 
examiners  in  the  States  of  l^ew  York,  Indiana,  Illinois,  Iowa,  Kansas, 
!Missoui'i,  and  Xorth  Carolina,  to  conduct  such  investigation.  StiUlater 
in  the  season,  on  receiving  information  that  not  only  diseases  among 
swine  were  prevailing  to  an  alarming  extent  in  Virginia,  but  that  a  fatal 
disease  resembling  pleuro-pneumonia  or  contagious  lung  fever  was  de- 
stroying a  good  many  valuable  dairy  cattle  in  some  localities  of  that 
State,  an  additional  examiner  was  appointed  and  instructed  to  investi- 
gate and  report  upon  all  the  facts  connected  with  the  condition  of  both 
classes  of  animals  in  the  infected  districts  of  this  State. 

In  the  preliminary  report  of  the  Commissioner  of  Agriculture  for 
1877,  on  the  subject  of  diseases  of  domesticated  animals,  a  tabular  state- 
ment gives  the  total  value  of  farm  animals  lost  in  the  United  States 
during  that  year,  i^rincipally  from  infectious  and  contagious  diseases,  at 
$16,653,428.  Tliese  losses  were  based  upon  as  accurate  returns  as  could 
be  obtained  in  the  absence  of  an  absolute  census,  but  as  they  included 
data  from  but  eleven  hundred  and  twenty-five  counties  (about  one-half 
the  whole  number  of  counties  in  the  United  States),  the  above  sum 
falls  far  below  tlie  aggregate  losses  for  that  year.  About  two-tiurds  of 
this  sum  was  occasioned  by  the  loss  of  swine  by  diseases  presumed  to 
be  of  an  infectious  and  contagious  character.  JS'otwithstanding  these 
maladies  had  their  origin  near  a  quarter  of  a  century  ago,  and  had  rap- 
idly spread  from  one  Stat<3  and  one  county  to  another,  there  was  great 
diversity  of  opinion  as  to  their  contagious  or  non-contagious  character. 
Many  intelligent  farmers  and  stock-growers  insisted  that  they  were  not 
transmissible  fiom  one  animal  to  another,  wlule  perhaps  equally  as 
large  a  number  contended  that  the  diseases  were  of  a  highly  infectious 
and  contagious  nature.  As  this  was  regarded  as  one  among  the  most 
important  facts  to  be  determined  by  the  investigation,  two  of  the  exam- 
iners devoted  most  of  their  time  to  experiments  looking  to  a  solution  of 
this  problem. 

As  the  niunber  and  value  of  the  annual  losses  among  swine  were 
much  heavier  than  among  all  other  classes  of  domesticated  animals  com- 
buied,  tlie  Commissioner  deemed  it  best  to  devote  the  greater  portion  of 
the  limited  sum  placed  at  his  disposal  to  an  investigation  of  the  fatal 
diseases  alfecting  this  class  of  farm  animals. 

Tlie  preliminary  investigation  instituted  and  conducted  imder  the 
supervision  of  this  department,  in  the  fall  and  winter  of  1877-78,  estab- 
lished tlie  fact  that  diseases  prevail  among  these  animals  much  more  ex- 
tensively (luring  the  late  summer  and  early  fall  months  than  at  other 
seasons  of  the  year,  and  for  this  reason  the  examiners  selected  to  con- 
duct the  investigation  were  employed  for  periods  ranging  from  one  to 
three  months.  It  was  assumed,  and  the  subsequent  history  of  the  dis- 
ease proved  the  assiunption  to  be  well  founded,  that  the  reduced  tem- 
peratuie  of  the  late  fall  and  early  winter  months  would  cause  an  abate- 
ment of  the  disease,  and  in  a  measuie  deprive  the  examiners  of  subjects 
with  which  to  contiiwo  tbeir  experimepts.    While,  therefore;j  the  very 
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sovi'i'i'  Nvi^alluT  of  thr  past  winlor  cansi'd  a  'a'cat  reduction  iu  the  luim- 
ber  or  animals  allreti-d,  I  lie  disease  was  not  eradicated,  iior  did  its 
talaliiv  serin  lolu'  lessened.  The  s]>rcad  ol*  tlie  ini'iMiion  liiuu  one berd 
to  anoilur  was  j^reatiy  <liniinislied;  luit,  in  iut'ecled  litfrds,  where  the 
niahulv  was  si  ill  ]>rcvailin«;:  when  cohl  wciuhcr  set  in,  there  a]>i>eared 
but  little  dillercnre  in  the  rapid  it  v  of  the  transniijssi(»n  ol*  the  disease, 
tVoni  one  animal  to  another,  in  the  same  herd.  ])r.  II.  J.  Deluiers,  V. 
i>.,  of  i'hieaiic),  '»\!u)  ei)ndiieted  his  in  vesti.ua  I  ions  and  made  his  experi- 
ments in  one  i>f  ihe  worst  inleeiod  of  the  many  lar^^e  lio;:r-jLrruwln<x  <li6- 
trii-is  ni  Illinois,  writinj^'  under  ihite  of  January  7th  hist,  speaks  as  luUuws 
of  the  etlW*ts  o\'  severe  frosts  on  ih-..*  spread  of  the  disease: 

Siiui'  ii'v  \a>i  li'UtT  th'»  v»athor  I'.a.^  t-oiiiinTit^il  c\tr.  iiitly  cmIiI.  "SVIktc  I  now  am, 
iu  l.ro  i\>i:ii!\.  "I'li-.o  I'M"  or  >ix  iiiiUs  vrst  ul'  l^ixup.  tI:».'  Ujt  rmuiiit-ur  iucUi.-attil  at 
iiovt':i  o\  l«Kk  1  li  ill'  laoiiiir.^i  of  .l;:-.i;:;uy  v»,  'J*^  below  /.i  ii»,  ami  o:i  tin  i;t.xt  uioruiug 
*,*!•'  lulo\^  /oro.  At  ]iri\s«  111 — i\»-ilay,  vistt'iilay  aiiil  tlav  iht'ort.- — tin*  wt-atht-r  is  a 
littlo  rr.lvlrr.  ToHlay  ii  \vwd  to  Miow  a  littlr:  oiluT\\i>«.'  tii«*  >ky  La>  Uttii  cli'ar 
ovoiy  ^lay.  11;;'  av.vhI  i.>;,  aiul  l!;ts  l«i»!i,  wt-sT.  oxo  i»t  yisiinlay  afu-ii^uoi!.  wLi'H  it  wae 
aluu»s>i  tliio  s«'u;li.  Swiiu -i^Iaijue  ilr.Jiit^  iL'.s  ii»lil  wi;ithi.r  ii«-i»  ui't  sliiii  to  jpnail 
oilhor  s^»  ri  .uii'.v  or  >■•  iaj«Mly  iivui  v'P.v  itiriu  to  aiio:i.i.-r  as  a  iVw  Uni:iil.>  airu  ;  bin  au  to 
its  s]^r«a«v:v.::  t'nnu  oiio  ai/Mial  ti^  aiiot'it-v  in  ;l;o  ^a::u•  hi  i*l  in  Nxiiirii  it  |»ii.  vLi>ii;tly  «*x- 
isUMl  no  diiUix'uo  can  ^^'  ob.MTVCil.  It  mtuij*  lo  W  j;;>:  a<  tutal  a>  in  Aii;:«i»t,  aii<l  its 
courst\  oa  tho  wlu»'i'.  is  pii»bably  niori'  akiiir.  as  .s*  . iic  .i.iii:i«  i.-*  *.t  tiit.-  Iul-i^s  and  «»t* 
the  boa  I"  5  an*  itioif  i:t«i;.ini,a  tail  i  a>;"v  i  xj-a::.*  il  i:i  iL.i- L;i'i'::>  i»r' -.v.iuo  trowiliug 
tO:;oil:i  V  a:".il  h  ii'.c  or.  ;o*^  o:  i.i..h  oil.tr  ::.  ih^iv  >lvii'i:.^  i'l:.t.i.>  \\li..  u  \L:  ifiiiimaiiu'b 
i>  %or\  low. 

Dr.  J  amis  Law,  of  liluu-a,  N.  Y.,  whose  invi\>li.u':iiiuns  wtre  bolely 
couiined  lo  i  xperiuunts  inionded  lo  liuiher  e^talili^h  the  euuia^ous 
and  intWiious  ehavaour  ef  tiu*  diM-aso.  the  periiHl  of  its  iueubatioUj 
&e„  eoniirnis  ihe  s;  at  emeu:  o:'  Dr.  Detmers.  **.  «..  :Iia;  the  Si.-Vfrt*  ti"Osis 
of  wiuu-r  tL»  no;  tlesiivy  the  .cerm>  »'f  ihe  nuilady  bui  simply  retard 
iheii  ii»nvf\a:iee  from  o::e  hviA  to  aiioi'.ier.  h:  a  lector  ei'  lecriit  date, 
forwaidtii  >i;:v\-  his  leiK-M  v^  as  vompleted.  1):.  Law  ^:i\^: 
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before  any  other  symi)toiii  of  the  disease  was  in  the  lea^t  ai)parent.  In 
every  herd  wliore  tlie  disease  liad  prevailed  to  any  considerable  extent, 
no  case  was  Ibiind  where  death  had  occuiTed  fiom  a  local  malady,  but 
all  the  lesions  and  appearances  unmistakably  indicated  the  existence  of 
the  general  disonU  r.  In  bnt  few  cases  was  death  found  to  have  resulted 
fi-oni  the  allection  of  any  single  organ,  but  on  the  contrary  seemed  to 
have  been  tlic  result  of  tlie  various  organic  changes  observed. 

Dr.  Detnicrs  says  that  the  morbid  process,  although  in  all  ca^es  essen- 
tially the  same,  is  not  restrictted  to  a  single  part  or  organ,  or  to  a  set  of 
organsj  but  can  have  its  seat  almost  anywhere — in  the  tissue  of  the 
lungs;  in  llu^  ])leura  and  p(»ricardinm;  in  the  heart;  in  the  l^Tuphatic 
system;  iu  the  i)eritoneum ;  in  all  nmcous  membranes,  especiidly  in 
those  of  the  intestines ;  in  the  liver ;  in  the  spleen,  and  even  in  the  skin. 
Only  the  pubiional  tissue  and  lymphatic  glands  are  invariably  affected* 

The  most  constant  and  unvarying  symptom  of  the  disease  is  obser\'ed 
in  the  increased  temperature  of  the  body.  Indeed,  one  of  the  examiners 
regards  it  as  highly  i)robable  that  a  high  temperature  may  exist  several 
weeks  bel'on^.  other  symptoms  are  manifested,  and  that  the  disease  may 
in  some  e:is(\s  even  be  conlined  to  and  run  its  course  in  the  blood  with- 
out a  localization  in  any  other  organ  or  organs.  A  few  isolated  cases 
are  notinl  where  this  sy7ni)tom  was  lacking,  but  it  may  have  been  pres- 
ent in  a  mild  form  before  other  symptoms  were  observed.  The  external 
symj)tojns  of  the  disease,  which  were  found,  to  be  almost  identical  in 
all  the  wi(lely-se])arated  localities  in  which  examinations  were  made, 
were  a  dullness  of  the  eyes,  the  lids  of  which  are  kept  nea];tir  closed  than 
in  health,  with  an  acciuuulation  of  secretion  in  the  corners.  There  is 
hanging  of  the  head,  with  lopped  ears,  and  an  inclimxtion  to  hide  in  the 
litter  and  to  lie  on  the  belly  and  keep  quiet.  As  the  disease  advances, 
the  animal  nmnirests  more  or  less  thirst,  some  cough,  and  a  pink  blush 
or  rose-colored  spots,  and  papular  eniption  appears  on  the  skin,  particu- 
lai'ly  alonu'  Hie  l)elly,  inside  of  the  thighs  and  fore  legs,  and  about  the 
ears.  There  is  aeei*lerated  respiration  and  circulation,  increased  action 
of  the  tianlcs  in  l)reathing,  tucked-up  abdomen,  arched  back,  sweUing  of 
the  A^ilva  in  the  female  as  in  heat;  occasionally,  also,  of  the  sheath  of 
the  male,  loss  of  ai>i)etitc,  and  tenderness  of  the  abdomen,  sometimes 
persistent  diarrhea,  but  generally  obstinate  constipation.  In  some 
cases  lariic  abradeil  spots  are  observed  at  the  ])rojectmg  points  of  the 
body,  caused  hy  sej)aration  and  loss  of  the  epidermis.  In  such  cases 
a  slight  blov.'  or  friction  on  the  skin  is  sulhcient  to  produce  such 
abrasions.  In  many  cases  the  emi)tion,  blush,  and  spots  are  entirely 
absent ;  ])eteehia'  are  foiiued  in  only  about  one-third  of  the  cases.  In 
some  (as»'s  iliere  is  considerable  inllammation  of  and  discharge  from 
the  ey<'s.  Some  aninnds  emit  a  very  offensive  odor  even  before  death. 
In  lai^^c  lirids,  where  the  disease  ]n'evails  extensively,  this  offensive 
effluvi;;  (an  he  detiM'ted  for  a  great  distance  to  Avindward.  In  nearly  all 
cases  there  is  a  \veakn(\^s  or  partial  paralysis  of  the  posterior  extremi- 
ties, and  occasionally  this  jiaralysis  is  so  complete  in  the  llrst  stages  of 
the  disease  as  to  prevent  walking  or  standmg. 

As  syni]»toins  of  special  diagnostic  value,  which  are  scarcely  ever  ab- 
sent in  anycise,  the  following  are  mentioned:  Drooping  of  the  ears  and 
of  the  lu'atl :  more  or  less  coughing;  dull  look  of  the  eyes;  staring  ap- 
pearance ol'  tlie  coat  of  hair;  i)artial  or  total  want  of  appetite  for  food; 
vitiated  ap]K'tit<'  lor  excrenu'uts;  rapid  emaciation;  great  debiUty; 
weak  and  unde(  ided,  and  frequently  staggering,  gait ;  gTcat  imUfference 
to  surroundings;  tendency  to  lie  dowTi  in  a  dark  corner,  and  to  hide  the 
nose  and  even  the  whole  head  in  the  bedding;  the  specific  oft'ensive 
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smell,  and  the  peculiar  color  of  the  excrements.  This  last  symptom  is 
always  present,  at  least  in  an  advanced  stage  of  the  disease,  no  matter 
whether  constipation  or  diaixhea  is  exisiting.  Among  other  character- 
istic symptoms,  which  are  not  present  in  every  animal,  may  be  mentioned 
frequent  sneezing;  bleeding  from  the  nose;  swelling  of  the  eyelids;  ac- 
cumulation of  mucus  in  the  inner  canthi  of  the  eyes;  attempts  to  vomit, 
or  real  vomiting;  accelerated  and  difficult  breathing;  thumping  or 
spasmodic  contraction  of  the  abdominal  muscles  (flanks),  and  a  pecu- 
liar, faint,  and  hoarse  voice  in  the  last  stages  of  the  disease. 

The  duration  of  the  disease  varies  according  to  the  violence  and  seat 
of  the  attack  an4  tbe  age  and  constitution  of  the  patient.  Where  the 
attack  is  violent,  and  its  principal  seat  is  located  in  one  of  the  vital 
organs — such  as  the  heart— the  disease  frequently  terminates  fatally  in 
a  few  days,  and  sometimes  even  within  twenty-lour  hours;  but  when 
the  attack  is  of  a  mild  character,  and  the  heart  is  not  seriously  affected, 
and  the  animal  is  naturally  strong  and  vigorous,  one  or  two  weeks 
usually  intervene  before  death  ensues.  If  the  termination  is  not  fatal, 
convalescence  requires  an  equal  and  not  unfrequently  a  much  longer 
time.  A  perfect  recovery  seldom  occurs ;  in  most  cases  some  lasting 
disorder  remains  behind  and  more  or  less  interferes  with  the  growth 
and  fattening  of  the  animal.  Those  that  do  recover  make  but  very  x)Oor 
returns  for  the  food  consumed ;  hence  from  a  pecuniary  standpoint  "it 
make^  but  little  difference  to  the  owner  whether  the  animal  recovers  or 
not.  The  attack  is  always  more  violent  and  fatal  when  large  numbers 
of  animals  arq  closely  confined  together  in  small  and  dirty  inclosures  or 
in  illy  ventilated  and  filthy  pens. 

The  disease  can  have  its  seat  in  many  different  organs  or  parts  of  the 
body,  and  therefore  produces  a  great  variety  of  morbid  changes.  This 
accounts  for  its  different  aspect  in  different  a^nimals.  In  some  cases  the 
principal  seat  of  the  disease  may  be  in  the  organs  of  respiration  and 
circulation,  and  in  others  in  the  intestinal  canal  and  organs  of  digestion. 
Death  may  therefore  be  the  result  of  different  causes  in  different  cases. 
In  some  cases  it  results  from  a  cessation  of  the  frinctions  of  the  heart, 
the  lungs,  &c.,  and  in  others  it  is  in  consequence  of  the  inability  of 
entirely  different  organs  to  perform  their  allotted  functions.  This  being 
the  case,  the  i)ost-mortem  appearances  would  necessarily  greatly  vary, 
but  in  all  animals  similarly  affected  the  lesions  and  morbid  changes 
were  found  identical. 

Perhaps  the  most  important  point  to  be  determmed  by  this  investiga- 
tion was  the  contagious  or  non-contagious  charticter  of  the  disease.  In 
order  to  do  this  a  series  of  experiments  were  instituted  and  conducted 
solely  with  this  end  in  \iew,  by  Drs.  Detmers  and  Law.  These  ex- 
periments resulted  in  determining  the  fact  that  the  disease  is  both 
infectious  and  contagious,  and  that  it  is  not  confined  alone  to  swine^  but 
that  other  animals  may  contract  it  in  a  mild  form  and  retransmit  it  to 
swine  in  its  most  wulent  and  malignant  character. 

On  the  6th  day  of  September,  Dr.  Detmers  fed  a  ])ortion  of  the  stom- 
ach, the  caecum,  and  the  spleen  of  a  pig  that  had  died  on  that  day  to  two 
healthy  pigs.  On  the  19th  of  the  same  month  they  showed  signs  of  ill- 
ness, and  the  s;yTni)toms  continued  to  grow  in  intensity  imtil  the  23d, 
when,  finding  that  the  animal  must  die  in  a  few  hours,  one  of  them  was 
killed  by  bleeding.  The  other  pig  was  found  dead  in  the  pen  on  the 
morning  of  September  30.  The  symptoms  and  post  mortem  appearances 
were  those  of  swine-plague,  as  they  revealed  the  same  lesions  a«  those 
observed  in  an  examination  of  the  pig  from  which  the  diseased  products 
had  been  taken  for  the  purpose  of  infection.    On  the  24th  day  of  Sep- 
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tember,  the  day  following  the  death  of  the  first  pig,  a  healthy  pig  of 
mixed  Poland-China  and  Berkshire  was  confined  in  the  same  pen  with  the 
sick  pig  that  died  on  the  30th  of  that  month,  ^t  showed  no  signs  of 
sickness  until  the  2d  day  of  October,  when  the  first  symptoms  of  the 
disease  were  observed.  It  continued  to  grow  rapidly  worse,  and  was 
found  dead  in  its  pen  on  the  morning  of  the  11th,  nine  days  after  the  first 
symptoms  were  observed. 

Experiments  were  made  with  a  large  number  of  other  animals  to  test 
the  infectious  and  contagious  character  of  the  plague.  These  exi)eri- 
ments  included  the  confinement  of  healthy  with  sick  animals,  and  the 
inoculation  of  healthy  animals  with  the  diseased  products  of  those  suffer- 
ing with  the  fever.  In  almost  every  case,  as  will  be  seen  from  his  de- 
tailed report,  Dr.  Detmers  was  successful  in  transmitting  the  disease 
from  sick  to  healthy  animals. 

The  microscopic  investigations  of  Dr.  Detmers  also  revealed  some  im- 
portant facts.  His  discovery  of  a  new  order  of  bacteria  or  ha^dlluSj  which 
he  names  hacilltis  suiSj  as  it  is  common  only  to  this  disease  of  swine,  and 
his  failure  to  inoculate  healthy  RTiimalsi  with  virus  from  which  th^sse 
germs  had  been  removed  by  filtration  and  otherwise,  would  lead  to  the 
conclusion  that  these  microphytes  are  the  true  seeds  of  the  hog  fever. 

Dr.  Detmers  invariably  found  these  germs,  in  one  form  or  another,  in 
all  fluids.  So  constantly  were  they  observed  in  the  blood,  urine,  mucus, 
fluid  exudations,  &c.,  and  in  the  excrements  and  in  all  morbidly  affected 
tissues  of  diseased  animals,  that  he  regards  them  as  the  true  infectious 
principle.  They  would  seem  to  undergo  several  changes,  and  to  require 
a  certain  length  of  time  for  further  propagation  j  therefore,  if  introduced 
into  the  animal  organism,  a  period  of  incubation  or  colonization  must 
elapse  before  the  morbid,  symptoma  make  their  appearance.  These 
germs  were  generally  found  in  immense  numbers  in  the  fluids,  but  more 
especially  in  the  blood  and  in  the  exudations  of  the  diseased  animals. 
With  the  proper  temperature  and  the  presence  Of  a  sufficient  amount  of 
oxygen  they  soon  develop  and  grow  lengthwise  by  a  kind  of  budding 
process.  A  globular  germ,  constantly  observed  under  the  microscope,  bud- 
ded and  grew  under  a  temperature  of  70^  F.  twice  the  original  length  in 
exactly  two  hours,  and  changed  gradually  to  rod-bacteria  or  bacilli.  Under 
favorable  circumstances  these  bacilli  continue  to  grow  in  length  until, 
when  magnified  850  diameters,  they  appear  fit)m  one  to  six  inches  long.  A 
knee  or  angle  is  first  formed  where  a  separation  is  to  take  place,  and 
then  a  complete  separation  is  effected  by  a  swinging  motion  of  both 
ends.  After  the  division,  which  requires  but  a  minute  or  two  after  this 
swinging  motion  commences,  the  ends  tiius  separated  move  apart  in  dif- 
ferent directions.  These  long  bacteria  seem  pregnant  with  new  germs; 
their  external  envelope  disappears  or  is  dissolved,  and  then  the  numer- 
ous bacillus  germs  become  free,  and  in  this  way  effect  propagation. 
Some  of  the  haeilli  or  rod-bacteria  move  very  rapidly,  while  others  are 
appaientl y  motionless.  A  certain  degree  of  heat  would  seem  to  be  nec- 
essary i'or  tlicir  propagation,  as,  under  the  microscope,  the  motion  in- 
creases and  bocouies  more  lively  if  the  rays  of  the  light,  thrown  upon  the 
slide  by  tlie  mirror,  are  sutficiently  concentrated  to  increase  the  temper- 
ature of  tlie  ol)joet.  i\jiother  change  observed  by  Dr.  Detmers,  but  the 
cause  of  Avliicli  be  was  not  able  to  determine,  was  observed  in  the  fact 
that  the  ^lolmlar  bacteria  or  bacillus  germs  commence  to  bud  or  grow, 
when,  very  siuldenly,  their  farther  development  ceases,  and  partially 
developed  haeilli  and  simple  and  budding  germs  congregate  to  colonies, 
agglutinate  to  each  other,  and  form  larger  or  smaller  irregularly-shajjed 
and  apparently  viscous  clusters.    These  clusters  arefrequentiy  found  in 
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tlio  blood  and  in  other  liuids,  and  invariably  in  the  exudations  of  the  lungs; 
and  in  the  lyraphatic  glands  in  pulmonal  exudation  and  in  blood  serum 
this  formation  can  be  obsen'ed  under  the  microscope  if  the  object  re- 
mains unchanged  for  an  hour  or  two.  In  the  ulcerous  tumors  on  the  in- 
testinal mucous  membrane  but  few  of  thes(^  clusters  will  be  found,  but 
the  fully-developed  bacilUj  many  of  which  appear  very  lively,  are  always 
exceedingly  numerous.  These  tumors  or  morbid  growths  in  the  intes- 
tines seem  to  atibrd  the  most  favorable  conditions  for  the  growth  and 
development  of  the  hadlli  and  their  germs.  The  presence  of  such  im- 
mense numbers  of  these  microphytes  and  their  germs  in  the  excrements 
and  other  morbid  products  of  swLne  leads  Dr.  Detmers  to  regard  them, 
beyond  doubt,  as  the  principal  disseminators  of  the  plague.  Whether 
these  colonies  or  viscous  clusters  are  instrumental  in  bringing  about  the 
extensive  embolism  of  the  lungs  and  other  tissues  by  merely  closing  the 
capillary  vessels  in  a  mechanical  way,  or  whether  the  presence,  growth, 
development,  and  propagation  of  the  bacilli  and  their  germs  produce 
peculiar  chemical  changes  in  the  composition  of  the  blood,  thereby  dis- 
qualifying it  from  passing  with  facility  through  the  capillaries,  or  which 
cause  a  clotting  and  retention  of  the  same  in  the  capillary  system.  Dr. 
Detmers  is  not  able  positively  to  decide.  He  is  of  the  opinion,  however, 
that  these  colonies  or  viscous  clusters  of  bacillus  germs  and  partially 
developed  bacilli  cause  sufficient  obstruction  of  the  capillaries  to  pro- 
duce fatal  embolism. 

The  vitality  of  the  bacilli  and  bacillus-germ&  is  not  very  great,  except 
where  preserved  in  a  substance  or  fluid  not  easily  subject  to  decomposi- 
tion; for  instance,  in  water  which  contains  a  slight  admixture  of  organic 
substances.  Where  contained  in  such  a  fluid  and  preserved  in  a  vial 
with  a  glass  stopper,  they  will  remain  for  at  least  five  or  six  weeks  in 
nearly  the  same  condition,  or  develop  very  slowly,  according  to  the 
amount  of  oxygen  and  degree  of  temperature  maintained.  In  an  oi>en 
vessel  the  development  is  a  more  rapid  one.  If  oxygen  is  excluded,  or 
the  amount  available  is  exhausted^  no  further  change  takes  place.  In 
the  water  of  streamlets,  brooks,  ditches,  ponds,  &c.,  their  vitality  is  re- 
tained or  preserved  for  some  time.  In  fluids  and  substances  subject  to 
putrefaction,  they  lose  their  vitality  and  are  destroyed  in  a  comparatively 
brief  period;  at  least  they  disappear  as  soon  as  those  fluids  and  sub- 
stances undergo  decom])osition.  In  the  jjlood  they  disappear  as  soon 
as  the  blood-corpuscles  commence  to  decomi)ose  or  putrely.  They  are 
ilso  destroyed  if  brought  in  contact  with  or  acted  u])on  by  alcohol,  car- 
>olic  acid,  thymol,  iodine,  &c.  The  destruction  of  those  germs  by  de- 
•omposition  would  seem  to  account  for  the  harmless  nature  of  thoroughly 
^mtrid  products  when  consumed  by  healthy  animals.  (See  drawings, 
'^^^ilU  and  bacllliis-germs,) 

h\  Law  also  discovered  bacteria  in  the  blood  of  i)igs  suffering  with 
...o  disease,  and  in  one  case,  on  the  second  day  before  death,  he  found  the 
»lood  swarming  with  them,  all  showing  very  active  movements.  (See 
,r'.- higs,  Plate  xiii,  Fig.  3.)  The  blood  from  another  i)ig,  which  had 
n/-.niofoii  ii'oin  this  one,  showed  the  same  living,  actively-moving 
iv   ■       ■  "uantity.     They  were  further  found  in  the  blood  of  a 

•^    leep  inoculated  from  the  first -iiientioned  pig.     In  an 

*      •  '"i^py,  which  had  also  been  inoculated,  the  germs  were 

jKLi....Lif  *'*    ^v^niuiation  of  blood  from  jiealthy  pigs  the  micro- 

H'ojx*  la'  ''^'  p  ^^^^nce  of  these  organisms.    Dr.  Law  states 

hat  ill  i.*      ^|.olllwci.  -     ^         'eatest  ])recautions  were  taken  to  avoid 

■  »'  '»»^  "'        •  ^^    )fexu«.v.^iic,  germs.     The  caustic  jmt ash  employed  wa« 

.|..  .    .   ,^io/»p'    - 'fh  T>f»i»oiio/i  <Usifiiiofl  ^nt^r  11?  a  stoppered  lK)t" 
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tie  which  ha<l  l>eeii  heated  to  red  heat.  The  glass  slides  and  cover- 
glasses  Averc  cleaned  and  burned,  the  skin  of  the  animal  cleaned  and 
incised  with  a  knife  that  had  just  been  heated  in  the  flan[ie  of  a  lamp. 
The  caustic  solution  and  the  distilled  water  for  the  immersion-lens  were 
reboiled  on  each  occasion  before  using,  and  finally  the  glass  rods  em- 
l)loycd  to  lift  the  latter  were  superheated  before  being  dipped  in  them. 
On  different  occasions,  when  the  animal  was  being  killed,  the  blood 
from  the  Howing  vessels  was  received  beneath  the  skin  into  a  capillary 
tul^e  which  had  just  been  purified  by  burning  in  the  flame  of  a  lamp. 
With  these  precautions  he  thinks  it  might  have  been  possible  for  one  or 
two  bacteria  to  get  in  from  the  atmosphere,  but  this  would  not  account 
for  the  swarms  found  as  soon  as  the  blood  was  placed  under  the  micro- 
scope. 

The  most  scrupulous  care  was  observed  by  Dr.  Law  in  his  experi- 
ments in  inoculation.  The  isolated  and  non-infected  locality  where  the 
experiments  were  conducted  offered  special  advantages  for  a  series  of 
experiments  of  this  character,  as  there  were  no  large  herds  of  diseased 
and  exposed  swine,  and,  consequently,  no  danger  of  accidental  infection 
j6x)m  other  sources  than  the  experimental  pens.  The  number  of  animals 
subjected  to  ex])eriment  was  limited  by  the  necessity  for  the  most  per- 
fect isolation  of  the  healthy  and  diseased^  for  the  employment  of  sepa- 
rate attendants  for  each,  and  for  the  disinfection  of  instruments  used 
for  scicntitic  obser\  ations,  and  of  the  persons  and  clothes  of  those  neces- 
sarily in  attendance.  The  exi)erimental  pens  were  constructed  on  high 
ground  in  an  open  field,  with  nothing  to  impede  the  free  circulation  of 
air.  They  were  large  and  roomy,  with  abundant  ventilation  from  back 
and  front,  with  perfectly  close  walls,  floors,  and  roofs,  and  in  cases 
where  two  or  more  existed  in  the  same  building,  the  intervening  walls 
were  constnicted  of  a  double  thickness  of  matched  boards,  with  build- 
ing pasteboard  between,  so  that  no  communication  could  possibly  take 
place  except  through  the  open  air  of  the  fields.  When  deemed  neces- 
sary, disiiiiectants  were  placed  at  the  ventilating  orifices.  On  showing 
the  first  signs  of  illness,  infected  pigs  were  at  once  turned  over  to  the 
care  of  attendants  delegated  to  take  charge  of  these  alone.  The  food, 
utensils,  &c.,  for  the  healthy  and  diseased  animals  were  kept  most  care- 
fully ai)art.  AN'hen  i)assing  from  one  to  the  other  for  scientific  observa- 
tions, the  healthy  were  first  attended,  and  afterward  the  diseased,  as 
far  as  ])ossib]e  in  the  order  of  severity.  Disinfection  was  then  resorted 
to,  and  no  visit  was  ])aid  to  the  healthy  pigs  until  after  a  lapse  of  six  or 
eight  honrs,  with  free  ex])osure  to  the  air  in  the  interval.  In  the  pens 
the  most  s(*iii])iiIous  cleanliness  was  maintained,  and  deodorizing  agents 
used  in  snllicic^nt  quantities  to  keep  them  i)erfectly  sweet. 

The  (^x]H'i  inients  of  Dr.  Law  have  shown  the  period  of  incubation  to 
vary  groat iy,  though  in  a  majority  of  cases  it  terminated  in  from  three 
to  Sloven  days  after  inoculation.  One  animal  sickened  and  died  on  the 
first  day,  three  on  the  third,  two  on  the  fourth,  one  on  the  fifth,  two  on 
the  sixth,  four  on  the  seventh,  and  one  each  on  the  eighth  and  thirteenth 
days  re  ^}!('(ti\('ly.  Ileferring  to  experiments  of  others  lor  detennining 
the  period  of  incubation,  Dr.  Law  says  that  Dr.  Sutton,  observing  the 
result  of  contact  alone  in  autumn,  sets  the  period  at  from  thirteen  to 
fourt(Mn  days:  his  own  observations  in  Scotland,  in  summer,  indicated 
from  sc\cn  to  fonrtcen  days;  Professor  Axe, in  siunmer, in  London, con- 
clndcd  on  fiom  five  to  eight  days;  Dr.  Budd,  in  summer,  from  four  to 
fixe  days ;  an<l  Professor  Osier,  in  autumn,  at  from  four  to  six  days. 
Dr.  Detmers  gives  the  period  of  incubation  from  five  to  fifteen  days,  or 
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an  average  of  about  seven  days.  A  comparison  of  these  results  would 
seem  to  indicate  that  both  extremes  have  been  reached. 

In  experimenting  in  this  direction,  Dr.  Law  first  sought  to  ascertain 
the  tenacity  of  life  of  the  dried  virus.  Some  years  ago  Professor  Axe 
had  successfully  inoculated  a  pig  with  virus  that  had  remained  dried 
upon  ivory  points  for  twenty-six  days.  In  order  to  carry  this  experi- 
ment still  further,  Dr.  Law  inoculated  three  pigs  with  virulent  products 
that  had  been  dried  on  quills  for  one  day,  one  with  virus  dried  on  a  quill  for 
four  days,  one  for  five  days,  and  one  for  six  days.  These  quills  had  been 
sent  from  North  Carolina  and  !New  Jersey,  wrapped  in  a  simple  pai)er 
covering,  and  were  in  no  way  specially  protected  against  the  action  of 
the  air.  Of  the  six  inoculations,  four  took  effect.  In  the  two  exceptional 
cases  the  quiUs  had  been  treated  with  disinfectants  before  inoculation, 
so  that  the  failure  was  anticipated. 

Three  pigs  were  inoculated  with  diseased  intestine  which  had  been 
dried  for  toee  and  four  days  respectively.  The  intestine  was  dried  in 
tiie  free  air  and  sun,  and  the  process  was  necessarily  slower  than  in  the 
case  of  the  quills,  where  the  virus  was  in  a  very  thin  layer,  hence  there 
was  more  time  allowed  for  septic  changes.  In  all  three  cases  the  inocu- 
lation proved  successful.  This  experiment  would  prove  that  the  morbid 
products,  even  in  comparatively  thick  layers,  may  dry  spontaneously, 
and  retain  their  vitality  sufSciently  to  transmit  the  disease  to  the  most 
distant  States. 

Another  pig  was  inoculated  with  a  portion  of  moist  diseased  intestine 
sent  from  HUnois  in  a  closely-corked  bottle.  The  material  had  been  three 
days  from  the  pig,  and  smelt  shghtly  putrid.  The  disease  developed  on 
the  sixth  day.  A  second  pig  was  inoculated  with  blood  from  a  diseased 
pig  that  had  been  kept  for  eleven  days  atlOO^  F.  in  an  isolation  appara- 
tus, the  outlets  of  which  were  plugged  with  cotton  wool.  Illness  super- 
vened in  twenty-four  hours. 

A  solitary  experiment  of  Dr.  Klein's  having  appeared  to  support  the 
idea  that  the  blood  was  non-virulent,  Dr.  Law  tested  the  matter  by  in- 
oculating two  pigs  with  the  blood  of  one  that  had  been  sick  for  nine 
days.  They  sickened  on  the  seventh  and  eighth  days  respectively,  and 
from  one  of  these  the  disease  was  still  further  propagated  by  inocidating 
with  the  blood  three  other  animals.  Notwithstanding  the  success  of 
these  three  experiments.  Dr.  Law  is  still  doubtful  of  the  blood  being  vir- 
ulent at  all  stages  of  the  disease. 

But  one  or  two  experiments  were  instituted  by  Dr.  Law  to  test  the 
question  of  infection  through  the  air  alone.  A  healthy  pig  placed  in  a 
pen  between  two  infected  ones,  and  with  the  ventilating  orifices  within 
a  foot  of  each  other,  front  and  back,  had  an  elevated  temperature  on  the 
ninth,  tenth,  and  eleventh  days,  with  lameness  in  the  right  shoulder, 
evidently  of  a  rheumatic  character.  On  the  twenty-fourtli  day  the  tem- 
perature rose  two  decrees,  and  remained  104°  F.  and  upward  for  six 
days,  when  it  slowly  declined  to  the  natural  standard. 

A  healthy  pig  was  placed  in  a  pen  from  which  a  sick  one  had  been 
removed  thirteen  days  before.  The  pen  had  been  simply  swept  out,  but 
subjected  to  no  disini'ection  other  than  the  free  circulation  of  air,  and  as 
the  i)ig  was  placed  in  tlie  pen  on  December  10th,  all  moist  objects  had  been 
frozen  during  tlie  time  the  apartment  had  stood  empty.  The  pig  died  on 
the  fifteenth  day  tlioreafter,  without  having  shown  any  rise  of  temx)era- 
ture,  but  vnih post-mortem  lesions  that  showed  the  operation  of  the  poison. 
Dr.  Law  refers  to  this  case  as  an  example  of  the  i^pidly  fatal  action  of 
the  disease,  the  poison  having  fallen  with  prostrating  effect  on  vital 
organs — ^the  lungs  and  brain — and  cut  life  short  before  there  was  time 
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for  the  full  development  of  all  the  other  lesions.  It  fully  demonstrates 
the  preservation  of  the  i)oison  in  a  covered  building  at  a  temperature 
below  the  freezing  point. 

Perhaps  the  most  important  experiments  conducted  by  Dr.  Law  were 
those  relating  to  the  inoculation  of  other  animals  than  swine  with  the 
virus  and  morbid  products  of  pigs  suffering  with  the  plague,  and  the 
transmission  of  the  disease  from  these  animals  back  to  healthy  hogs. 
A  merino  wether,  a  tame  rabbit,  and  a  ISTewfoundland  puppy  were  in- 
oculated with  blood  and  pleural  fluid  containing  numerous  actively 
moving  bacteria,  taken  from  the  right  ventricle  and  pleune  of  a  pig 
that  had  died  of  the  fever  the  same  morning.  Next  day  the  temperature 
of  all  three  was  elevated.  In  the  puppy  it  became  normal  on  the  third 
day,  but  on  tlie  eighth  day  a  large  abscess  formed  in  the  seat  of  inoc- 
ulation and  burst.  The  rabbit  had  elevated  temperature  for  eight  days, 
lost  appetite,  became  weak  and  purged,  and  its  blood  contained  myriads 
of  the  characteristic  bacteria.  The  wether  had  his  temperature  raised 
for  an  equal  length  of  time,  and  had  bacteria  in  his  blood,  though  not 
so  abundantly  as  in  that  of  the  rabbit.  The  sheep  and  raboit  had  each 
been  unsuccessfully  inocidated  on  two  former  occasions  with  the  blood 
of  sick  pigs,  in  which  no  moving  bacteria  had  been  detected.  Subse- 
quently, after  two  inoculations  with  questionable  results,  made  with  the 
blood  or  sick  i)igs  in  which  no  microzymes  had  been  observed.  Dr.  Law 
succeeded, in  inoculating  a  rabbit  with  the  pleural  effusion  of  a  pig  that 
had  died  the  night  before,  and  in  which  were  numerous  actively  moving 
bacteria.  Next  day  the  rabbit  was  very  feverish  and  quite  ill,  and  con- 
tinued so  for  twenty-two  days,  when  it  was  killed  and  showed  lesions  in 
many  respects  resembling  those  of  the  sick  pigs.  The  blood  of  the  rab- 
bit contained  active  microzymes  like  those  of  the  pig.  On  the  fourth 
day  of  sickness  the  blood  of  the  rabbit  containing  bacteria  was  inocu- 
lated on  a  healthy  pig,  but  for  fifteen  days  the  pig  showed  no  signs  of 
illness.  It  was  then  reinoculated,  but  this  time  with  the  discharge  fix)m 
an  open  sore  which  had  formed  over  an  engorgement  in  the  groin  of  the 
rabbit.  Illness  set  in  on  the  tliird  day  thereafter  and  continued  for  ten 
days,  when  the  pig  was  destroyed  and  found  to  present  the  lesions  of 
the  disease  in  a  moderate  degree.  A  second  pig,  inoculated  with  frozen 
matter  which  had  been  taken  from  the  open  sore  on  the  rabbit's  groin, 
sickened  on  the  thirteenth  day  thereafter,  and  remained  ill  for  six  days, 
when  an  imminent  death  was  anticipated  by  destroying  the  animal. 
During  life  and  after  death  it  presented  the  phenomena  of  the  plague  in 
a  very  violent  form. 

The  results  of  these  experiments  have  convinced  Dr.  Law,  as  they 
must  convince  others,  that  the  rabbit  is  itself  a  victim  of  this  disease, 
and  that  the  poison  can  be  reproduced  and  multiplied  in  the  body  of 
this  animal  and  conveyed  back  with  undiminished  virulence  to  the  pig. 
Dr.  Klein  liad  i)reviously  demonstrated  the  susceptibility  of  mice  and 
guinea  i>i.us  to  the  disease.  The  rabbit,  and  still  more  the  mouse,  is  a 
frequent  visitor  of  hog  pens  and  yards.  The  latter  eats  from  the  same 
feedhig  ti  ou^lis  witli  the  pig,  hides  under  the  same  litter,  and  runs  con- 
stant risk  of  infection.  Once  infected,  they  may  carry  the  disease  to 
long  distances.  During  the  progress  of  severe  attacks  of  the  disease, 
their  weakness  and  inability  to  escape  will  make  them  an  easy  prey  to 
the  omnivorous  liog;  and  thus  sick  and  dead  alike  will  be  devoured  by 
the  doomed  swine. 

Dr.  Lav/  says  that  the  infection  of  these  rodents  creates  the  strongest 
presumption  that  other  genera  of  the  same  family  may  also  contract  the 
disease,  and  by  virtue  of  an  even  closer  relation  to  the  pigs,  may  succeed 
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in  conveying  tlie  malady  to  distant  herds.  The  rat  is  suggested  as  being 
almost  ubiquitous  in  piggeries,  and  more  likeiy  than  any  other  rodent 
to  contract  and  transmit  the  disease  to  distant  farms.  In  order  to  test 
its  susceptibility  to  the  poison,  Dr.  Law  inoculated  a  rat  with  the  virus 
from  a  sick  pig,  but  unfortunately  the  subject  died  on  the  second  day 
thereafter.  The  body  showed  slight  suspicious  lesions,  such  as  congested 
lungs  with  considerable  interlobular  exudation,  congested  small  intes- 
tines, dried-up  contents  of  the  large  intestines,  and  sanguinous  discolor- 
ation of  the  tail  from  the  seat  of  inoculation  to  the  tip.  With  the  fresh 
congested  small  intestine  of  the  rat  he  inoculated  one  pig,  and  with  the 
frozen  intestine  one  day  later  he  inoculated  a  second.  The  first  showed 
no  rise  of  temperature,  loss  of  appetite,  or  digestive  disorder :  but  on 
the  sixth  day  pink  and  violet  eruptions,  the  size  of  a  pin's  head  and  up- 
wards, appeared  on  the  teats  and  belly ;  and  on  the  tenth  day  there  was 
a  manifest  enlargement  of  the  inguinal  glands.  In  the  second  pig  in- 
oculated, the  symptoms  were  too  obscure  to  be  of  any  real  value.  Dr. 
Law  will  continue  h^s  experiments  with  this  rodent. 

In  addition  to  the  above.  Dr.  Law  experimented  on  two  sheep  of  dif- 
ferent ages,  an  adult  merino  wether  and  a  cross-breed  lamb,  and  in  both 
cases  succeeded  in  transmitting  the  disease.  With  the  mucus  from  the 
anus  of  the  wether  he  inoculated  a  healthy  pig,  which  showed  a  slight 
elevation  of  temperature  for  five  days,  but  without  any  other  marked 
symptoms  of  illness.  Eleven  days  later  it  was  reinoculated  with  scab 
from  the  ear  of  the  lamb,  and  again  three  days  later  with  anal  mucus 
from  the  sheep.  The  day  preceding  the  last  inocuhitiim  it  was  noticed 
that  the  inguinal  glands  were  much  enlarged,  and  in  six  days  thereafter 
the  temperature  was  elevated  and  purple  spots  api)eared  on  the  belly. 
At  the  time  that  Dr.  Law  closed  his  report  this  fever  had  lasted  but  a 
few^days,  tut  he  regards  the  symptoms,  taken  in  connection  with  the 
violent  rash  and  the  enlarged  lymphatic  glands,  as  satisfactory  evidence 
of  the  presence  of  the  disease.  It  can,  therefore,  be  affirmed  of  the 
sheep  as  of  the  rabbit,  that  not  only  is  it  subject  to  this  disease,  but 
that  it  can  multiply  the  poison  in  its  system  and  transmit  it  back  to  the 

pig- 

Among  the  later  experiments  by  Dr.  Law  was  one  inaugurated  with 

the  view  of  testing  the  vitality  of  frozen  products  of  the  disease.  This 
point  was  briefly  alluded  to  above,  but  its  importance  would  seem  to 
call  for  farther  attention.  In  two  cases  healthy  pigs  were  inoculated 
with  virulent  products  which  had  been  frozen  hard  for  one  and  two  days 
respectively.  In  both  instances  the  resulting  di.sease  was  of  a  very  vio- 
lent tyi)e,  and  wonld  have  proved  fatal  had  it  been  loft  to  run  its  course. 
The  freezing  had  failed  to  impair  the  virulence  of  the  product;  on  the 
contrary,  it  had  only  sealed  it  up  to  be  opened  and  given  free  course  on  the 
recurrence  of  warm  weather.  Once  frozen  no  change  could  take  place 
until  it  was  agam  thawed  out,  and  if  it  Avas  ])rcserve(l  for  one  night  un- 
changed in  its  potency,  it  would  be  equally  unalfect^xl  after  the  lapse  of 
many  months,  provided  its  liquids  had  remained  in  the  same  crystalline 
condition  throughout.  It  isin  this  way,  no  doubt,  that  the  virus  is  often 
preserved  through  the  winter  in  pens  and  yards,  as  well  as  in  cars  and 
other  conveyances,  to  break  out  anew  on  returning  spring.  T\w.  import- 
ance of  this  discovery,  as  appliei^  to  preventive  measures,  cannot  be  over- 
estimated. Infected  yards  and  other  open  and  uncovered  i)laces  may 
not  be  considered  safe  until  after  two  months'  va<*ation  in  summer,  and 
not  then  if  snllicicnt  rain  has  notiallen  during  the  interval  to  insure  the 
soaking  and  putrid  decomposition  of  all  organic  matter  near  the  siurface. 
This  will  be  made  more  apparent  by  reference  to  an  experiment  which 
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resulted  in  the  successful  inoculation  of  pigs  with  vims  that  had  been 
kept  for  a  month  in  dry  wheat  bran.  In  winter,  on  the  other  hand,  the 
yard  oi*  ot  lior  open  and  inl'ected  place  may  prove  non-infecting  for  weeks 
and  even  months  and  yet  retain  the  virus  in  readiness  for  a  new  and 
deadly  course  as  soon  as  mdd  weather  sets  in.  Safety  under  such  cir- 
cumstances is  contingent  on  a  disuse  of  the  premises  so  long  as  the  frost 
continues,  and  for  at  least  one  month  or  more  thereafter.  Even  during 
the  continuance  of  frost  such  pla€es  are  dangerous,  as  the  heat  of  the 
animaPs  body  or  of  the  rays  of  the  sun  at  midday  may  suffice  to  set  the 
virus  free. 
The  following  reports  are  submitted  without  fiirther  comment: 


EEPOET  OF  DE.  H.  J.  DETIMEES,  Y.  S. 

Hon.  Wm.  G.  LeDuc, 

Commissioner  of  Agriculture : 

Sir  :  Having  been  appointed  by  you  as  one  of  the  inspectors  to  make 
an  investigation  of  the  diseases  prevailing  among  swine,  I  forwarded  to 
you  my  written  acceptance,  immediately  after  I  received  my  appoint- 
ment, on  July  29, 1878,  and  took  at  once  the  necessary  steps  to  obtain 
reliable  information  as  to  the  localities  where  the  disease  of  swine, 
known  to  the  farmers  as  "hog-cholera,"  was  at  that  time  prevailing.  I 
made  also  such  other  preparations  as  I  deemed  necessary  to  successful 
investigation,  and  provided  myself  with  a  good  Hartna^k  microscope, 
divers  elieniieals  and  medicines,  a  clinical  thermometer,  &c.  Among 
all  the  places  and  localities  at  which  the  disease,  as  reported,  was  very 
frequent,  I  selected  Champaign,  Champaign  Countj^,  Illinois,  as  afford- 
ing the  greatest  facilities  for  the  intended  investigation,  or  the  most 
suitable  basis  for  my  operations,  and  repaired  to  that  place  on  the 
second  day  of  August.  I  found  what  I  expected,  i,  <?.,  numerous  cases 
of  disease  in  the  vicinity  of  Champaign  and  Urbana,  and  offers  of  assist- 
ance by  F.  \V.  Frentice,  M.  D.,  and  M.  E.  C.  V.  S.,  who  is  lecturer  on  vet- 
erinary science  in  the  Illinois  Industrial  University  at  Urbana,  and  of 
Prof.  T.  J.  Burrill,  M,  A.,  who  is  professor  of  botany  and  microscopist 
in  the  same  institution.  Dr.  Prentice  had  even  the  kindness  of  offering 
to  me,  for  cx]>eriniental  purposes,  the  free  use  of  hLs  veterinary  infirmary 
buildings.  T\vdt  otl'er,  of  course,  was  accepted.  Besides  that.  Dr.  Prentice, 
who  is  a  \orv  able  and  well-educated  veterinary  surgeon,  has  assisted 
me  otluu\N  ise  \  cry  essentially  in  my  work,  and  took  charge  of  my  ex- 
perimental animals  whenever  I  was  obliged  to  be  absent  for  a  short 
tifne.  I  am,  tlKnei'ore,  very  much  indebted  to  him  for  his  valuable  help 
and  kind  assistance.  Professor  Burrill  has  assisted  me  in  my  microscop- 
ical examinations. 

^Vrri  ved  at  ( 'ham])aign  I  made  my  plans  as  to  the  manner  in  which  to 
proceed  wi til  my  investigation.  Knowing  that  an  enemy  can  only  be 
conquered  by  being  well  known,  I  determined  to  ascertain  first  tin?  real" 
natiue  of  tlic  disease  1  had  to  deal  with.  That  accomplished,  1  pro- 
I)Osed  to  direct  my  attention  exclusively  to  investigating  and  ascertain- 
ing the  causes,  reasoning  that,  if  the  causes  arfe  known,  it  cannot  be 
very  difiicult  to  devise  projier  and  etticient  means  of  prevention,  and, 
I)erhaps,  renuMlies  that  will  effect  a  cure.  At  any  rate,  a  knowledge  of 
tiie  causes  of  a  disease  affords  not  only  a  sound,  but  in  fact  the  only 


332         REPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE. 

basis  of  successful  prevention  and  rational  treatment.  This  plan  I  haV6 
executed  as  far  as  circumstances  and  the  time  granted  have  permitted 
me  to  do. 

In  order  to  become  thoroughly  acquainted  with  the  nature  of  the  so- 
called  "hog-cholera,"  or  more  appropriately  "swine-plague,^  caUed 
also  typhoid,  pig-typhoid,  enteric  fever,  pneumo-enteric  fever,  hog  or 
swine  cUsease,  &c.,  I  have  made  during  the  time  from  August  2nd  to 
November  1,  54  visits  to  26  different  herds  of  diseased  swine,  and  63 
post-mortem  examinations,  and  have  examined  microscopically  the  blood, 
diverse  other  fluids,  morbid  x>roducts,  and  tissues  of  42  sick  or  dead  ani- 
mals. 

For  the  purpose  of  ascertaining  the  cause  or  causes  of  the  disease,  I 
have  also  made  numerous  experiments,  a  detailed  account  of  most  of 
which  wiU  be  found  in  this  report.  After  having  inquired  into  the 
causes,  I  have  made  other  experiments  in  regard  to  prevention  and 
treatment. 

The  following  may  be  considered  as  the  result  of  my  investigations: 

1.  DESCRIPTION  OF  SWINE-PLAGUE. 

The  disease,  commonly  known  as  "hog-cholera"  to  the  fanners,  but 
which  may,  more  appropriately,  be  called  swine-plague — a  name  which 
I  shall  use  exclusively  hereafter — ^is  a  disease  sui  generisj  peculiar  to 
swine,  is  neither  cholera  nor  anthrax ;  it  somewhat  resembles  the  enteric 
fever,  or  dothinenteria,  of  man,  but  is  not  identical  with  the  same;  is 
communicated  from  one  animal  to  another  by  direct  and  indirect  infec- 
tion; has  usually  a  subacute  course;  is  extremely  fatal,  especially 
among  young  animals ;  and  exempts  neither  sex,  age,  nor  breed,  but 
seems  to  prefer,  in  its  attacks,  for  reasons  hereafter  to  be  explained, 
large  herds,  and  is  always  most  fatal  in  such  sties,  pens,  and  yards  in 
which  many  animals  are  crowded  together.  Some  individual  animals 
seem  to  have  more  predisposition  to  the  disease  than  others.  The 
morbid  process,  although  in  aU  cases  essentially  the  same,  is  not  re- 
stricted to  a  single  part  or  organ,  or  to  a  set  of  organs,  but  can  have 
its  seat  almost  everywhere — in  the  tissue  of  the  lungs,  in  the  pleura 
and  pericardium,  in  the  heart,  in  the  lymphatic  system,  in  the  peritoneum, 
in  all  mucous  membranes,  especially  in  those  of  the  intestines,  in  the 
liver,  in  the  spleen,  and  even  in  the  skin.  Only  the  pulmonal  tissue  and 
the  lymphatic  glands  are  invariably  affected. 

2.  THE  SYMPTOMS. 

The  symptoms,  although  jiresenting  certam  characteristics,  observM 
more'or  less  in  the  affected  animals,  vary  considerably  in  different  cases, 
even  in  one  and  the  same  herd,  but  slill  more  so  in  different  herds,  and 
in  different  seasons  and  localities.  The  causes  of  these  dillerences  wiU 
hereafter  be  fully  explained. 

To  convey  a  better  idea  of  the  features  of  swiue-plague,  as  presented 
in  the  living  animal,  1  shall  iirst  give  an  outline  oi'  all  the  spnptoms  ob-. 
served  in  a  large  number  of  hogs  and  pigs,  and  sliall  a]^pend,  in  order 
to  show  what  combinations  may  occur  in  an  indi\idual  animal,  a  de- 
scri])tion  of  the  sjinptoms  presented  by  some  of  my  experimental  pigs. 

Swine-plagTie  announces  its  presence  very  often  by  a  cold  shivering, 
lasting  from  a  few  minutes  to  several  hours,  frequent  sneezing,  and  more 
or  less  coughing.    The  symi)toms  of  shivering  and  sneezing  are  gen- 
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erally  noticed.  At  tbc  begiiiniiig  of  the  disease  the  temperature  of  the 
body  seems  to  be  increased.  The  thermometer  indicated  irom  104^  to 
16CO  F.  Still,  not  much  reliance  can  be  placed  on  the  temperature,  as 
indicated  by  the  thermometer.  In  some  cases  it  v^as  found  to  be  very 
high — in  one  case  as  high  as  lllP  F. — and  in  others  below  normal.  It 
was  always  more  or  less  variable,  and  has  been  found  decreasing  at  the 
very  height  of  the  disease.  I  have  come  to  the  conclusion  that  in  dis- 
eases of  swine  thermometry  is  of  a  very  doubtful  practical  value,  be- 
cause to  ascertain  the  temi)erature  of  a  hog,  that  is  not  extremely  low 
or  in  a  dying  condition,  by  introducing  a  thermometer  into  the  rectum, 
requires  the  use  of  force,  because  a  hog  or  pig  can  very  seldom  be  per- 
suaded to  submit  to  that  operation  without  struggling  and  without  being 
held ;  and  struggling,  according  to  my  observation,  increases  the  tem- 
perature of  such  an  irritable  animal  immediately.  The  general  appear- 
ance of  the  animal,  if  con-ectly  analyzed,  is  of  much  more  diagnostic 
and  prognostic  value  tlian  the  differences  of  temperature  as  indicated 
by  the  thermometer.  In  diseases  of  s^\ine  the  latter  is,  at  best,  a  nice 
and  interesting  plaything  in  the  hands  of  the  inexperienced. 

The  first  symptoms  are  usually  followed  within  a  short  time  by  a 
partial,  and  afterwards  by  a  total  loss  of  appetite ;  a  rough  and  some- 
what staring  appearance  of  the  coat  of  hair;  a  drooping  of  the 
ears  (chai^actcristic) ;  loss  of  vivacity;  attempts  to  vomit  (in  some 
cases) ;  a  tendency  to  root  in  the  bedding,  and  to  lie  do\Mi  in  a  dark 
and  quiet  corner;  a  diUl  look  of  the  eyes,  which  not  seldom  become  dim 
and  inje(!ted ;  swelling  of  the  head  (observed  in  several  cases) ;  erup- 
tions on  the  ears  and  on  other  parts  of  the  body  (quite  frequent) ;  bleeduig 
from  the  nose  (in  a  few  cases);  swelling  of  the  eyelids,  and  partial  or 
total  blindness  (in  live  or  six  cases);  dizziness  or  apparent  pressure 
upon  the  brain;  accelerated  and  frequently  laborious  breathing;  more 
or  less  constipation,  or,  in  some  cases,  dianhea ;  a  gaunt  appearance  of 
the  flanks;  a  pumping  motion  of  the  same  at  each  breath;  rajnd  ema- 
ciation; a  vitiated  appetite  for  dung,  dirt,  and  saline  substances;  in- 
crease<l  thirst  (sometimes);  accumulation  of  mucus  in  the  canthi  of 
the  eyes  (very  often  at  an  early  stage  of  the  disease);  more  or  less  copi- 
ous discharges  from  the  nose,  &c.  The  peCiUiar  offensive  and  fetid 
smell  of  the  exhalations  and  of  the  excrements  may  be  considered  as 
characteristic  of  the  disease.  This  odor  is  so  penetrating  as  to  announce 
the  i)resence  of  the  disease,  especially  if  the  herd  of  swine  is  a  large 
one,  at  a  distance  of  half  a  mile  or  even  farther,  provided  the  wind  is 
favorable.  If  the  animals  are  inclined  to  be  costive,  the  dung  is  usually 
gra]>isli  or  brownish  black,  and  hard ;  if  dianhea  is  present  the  feces 
are  semi-thiid,  and  of  a  grayish-green  color,  and  contain,  in  some  cases, 
an  admixture  of  blood.  In  a  large  number  of  ca^es  the  more  tender 
portions  of  the  skin  on  the  lower  surface  of  the  body,  between  thahind 
legs,  behind  the  ears,  and  even  on  the  nose  and  on  the  neck,  exhibit 
munerous  larger  or  smaller  red  spots,  or  (sometimes)  a  unifonn  redness 
(lied  Soldier  of  the  English).  Toward  a  fatal  termination  of  the  dis- 
ease this  redness  changes  frecpiently  to  purple.  A  physical  exploration 
of  the  thorax  reveals,  if  pleiuitis  is  existing,  frequently  a  plain  rubbing 
sound.  As  the  morbid  process  progresses  the  movements  of  the  sick 
animal  become  weaker  and  slower;  the  gait  becomes  staggering  and  un- 
decided ;  the  steps  made  are  short,  as  if  the  animal  was  unable  to  ad- 
vance its  legs  without  pain ;  sometimes  lameness,  especially  in  a  hind 
leg  (notvery  often),  and  sometimes  great  weakness  in  the  hind  quarters, 
or  partial  paralysis  (oftener)  make  their  appearance.  The  head,  if  the 
animal  is  on  its  legs,  seems  to  be  too  heaAy  to  be  carried,  and  is  kept  in 
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a  drooping  position  with  the  nose  almost  touching  the  ground ;  but  as 
a  general  rule  the  diseased  animals  are  usually  found  lying  down  in  a 
dark  and  quiet  comer  with  the  nose  hid  in  the  bedding.  If  a  fatal  ter- 
mination is  approaching,  a  very  fetid  diarrhea  (usually  one  or  two  days 
before  death)  takes  the  place  of  the  previous  costiveness ;  the  voice 
becomes  very  i>eculiar,  grows  very  faint  and  hoarse ;  the  sick  animal 
manifests  a  great  indiflerence  to  its  surroundings,  and  to  w^hat  is  going 
on ;  emaidation  and  geneml  debilitj^  increase  very  last ;  the  skin  (es- 
pecially if  the  disease  has  been  of  long  duration)  becomes  TNTinkled, 
hard,  dry,  parchment-like,  and  very  unclean ;  a  cold  clammy  sweat 
breaks  out  (observed  several  times,  6nce  as  early  as  forty-eight  hours 
before  death),  and  death  ensues  either  under  convulsions  (comparatively 
rare),  or  gradually  and  without  any  struggle.  A  peciiliar  symptom, 
which,  however,  has  been  observ^ed  only  once,  in  a  litter  of  nine  pigs, 
about  a  week  old,  at  the  beginning,  or  in  the  iiist  stage  of  the  disease, 
may  here  be  mentioned.  It  consisted  in  a  ixM'uliar  and  constant  twitch- 
ing of  all  voluntary  muscles.  All  nine  pigs  died,  and  I  am  sony  that 
I  had  no  oi)portunity  to  make  any  post  mortem  exanunation. 

In  some  cases  numerous  eruptions  (uhterous  nodides)  appeared  on  the 
tender  skin  on  the  lower  suiface  of  the  body  between  the  legs  and  be- 
hind the  ears,  and  in  a  few  cases  whole  pieces  of  skin  (in  one  case  as 
large  as  a  man's  hand)  were  destroyed  by  the  morbid  process,  sloughed 
off,  and  left  behind  a  raw,  ulcerous  siuface.  In  another  case  a  piut  of 
the  lower  lip,  of  the  gums,  and  of  the  lower  jaw-bone  had  undergone 
ulcerous  destruction. 

Wherever  x)igs  or  hogs  had  been  ringed,  the  wounds  thus  made  showed 
a  great  tendency  to  ulcerate.  In  several  cases  the  morbid  process  had 
caused  sufficient  idcerous  destruction  to  form  an  opening  directly  into 
the  nasal  cavities  large  enough  to  enable  the  animal  to  breathe  through, 
instead  of  through  the  nostrils,  which  had  become  nearly  closed  by 
swelling  and  by  exudations  and  morl5id  products  adhering  to  their 
borders. 

In  those  few  cases  in  which  the  disease  has  not  a  fatal  termination 
the  symptoms  gradually  disappear,  coughing  becomes  more  frequent  and 
easier ;  the  discharges  from  the  nose,  for  a  day  or  two,  become  copious, 
but  soon  diminish,  and  finally  cease  altogether ;  appetite  returns,  and 
becomes  normal;  the  offensive  smell  of  the  excrements  disappears; 
sores  or  ulcers  that  may  happen  to  exist  show  a  tendency  to  heal ;  the 
animal  becomes  more  lively,  and  gains,  though  slowly,  in  flesh  and 
strength ;  but  some  difficulty  of  breathing,  and  a  short,  somewhat  hoarse, 
^'icklng  cough  remains  for  a  long  time. 

^ymptomff  of  special  crises. — Experimental  i^i^ifs  Nos.  5  and  0,  both  of  the  same  litter, 

■i  about  litt(H'n  weeks  old,  "were  ted  on  tho  sixth  day  of  September  with  the  stomach. 
,c6  in  pieces,  the  eiecnm,  and  tho  spleen  of  experimental  i)ig  No.  2,  which  had  died 
^^^  same  day. 

icpiembvr  7. — Pig  No.  5  congha  ji  little  but  cats  well;  pig  No.  G  has  a  slight  catarrh ; 

ao  yellow  mucus  in  inner  eanthus  of  one  eye. 

^"Dtemher  8. — I?oth  ])igs  tln^  same  as  yesterday. 

•,ptcnihcr  'J. — Both  pigs  havi^  very  good  appetite. 

kpicmher  10. — Both  pigs  seem  Lo  bo  as  well  as  possible ;  consume  all  their  food 
.ivcdily. 

nplemher  11. — Both  i)igs  ai)parently  healthy ;  neither  one  shows  any  symptoms  of 
•'*^ease. 

"^(picmhcr  12. — Both  pigs  evidently  sick  ;  ihey  are  tardy  in  their  movements;  their 

.s  are  drooping  ;  their  ai)pctite  diminished.     Pig  No.  5  made  attempts  to  vomit. 

yicmhcr  \X — Both  pigs,  but  especially  pig  No.  5,  are  very  sick;  take  scarcely  any 

a  ;  show  a  tendency  to  hide  themselves  in  a  corjier;  coat  of  hair  looks  rough  and 
>  idng  ;  Hanks  are  thni ;  accumulation  of  mucus  in  the  inner  canthi  of  the  eyes.    No. 

no  "1  in/'liofoppq  f-"^tr»  *b»'    i^pa    o^p(>pioU'^     TO'nr  +lio  lijTV"*'.  •nodfril. 
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September  14. — Pij;  No.  5,  both  eyes  nearly  clotjed ;  is  weak,  thouffh  not  very ;  ema- 
ciates rapidly ;  ai>i)etite  is  poor.  No.  G  lias  its  eyes  yet  open ;  otherwise  about  tho 
Bainc  as  No.  f). 

tSeptemher  If). —  Pig  No.  ^y,  eyes  closed;  is  very  loath  to  move,  and  shows  plain  symp- 
toms of  pnonmoiiia.  Pig  No.  (J,  too,  shows  symptoms  of  jineumonia,  but  they  are  less 
prouoiiiic<Ml ;  i.s  witJioiit  a])petitc,  and  just  as  much  emaciated  as  No.  5.  The  skin  of 
both  animals  in  hard  and  diy  ;  and  their  coat  of  hair  rough  and  staring ;  their  bowels 
are'  co;<tivi' ;  but  litlle  dung  is  voided.  Both  animals  betray  jdain  indications  of  i)ain 
and  sulVorin.LT ;  neither  onci  seems  to  be  very  thirsty. 

September  U\. — Pig  No.  5  veiy  weak,  breathes  one  hundred  times  per  minute;  its 
flanks  are  working  forcibly ;  slight  lameness  in  left  hind  leg.  Pig  No.  (3  is  also  very 
weak,  but  is  ytt  able  to  run  ;  passed  a  largo  quantity  of  urine  of  a  bright  yellow  color. 
Tho  appetite  of  both  ]»igs  for  food  is  reduced  to  nothing,  but  both  exhibit  a  vitiated 
appetite,  an<l  cat  «'ach  oth.  v's  dung,  or  their  own,  as  soon  almost  as  it  drops.  The 
skin  is  v«  rv  bard  to  the  touch,  i)archment-like,  and  seems  to  stick  to  the  bones.  In 
the  evening  jug  No.  5  is  extremely  weak  ;  is  scarcely  able  to  move ;  its  breathing  is 
difficult  and  distr«^}ising.     No.  0  is  about  tho  same  as  in  tho  morning. 

Septcwhcr  17. — Pig  No.  5  shows  symptoms  of  dropsy  in  the  chest,  and  breathes  with 
great  ditlicnlty,  about  ono  hundred  times  per  minute.  In  the  evening  the  pnmp- 
mg  motion  of  the  llauks  is  increased,  but  tho  respiration  is  slower — about  iilty-six 
breaths  per  minute.  Pig  No.  G  is  a  little  more  lively  than  No.  5,  but  also  very  sick, 
and  has  no  appetite.  Poth  i)ig8  failed  to  void  any  dung  from  8  o'clock  a.  m.  to  b 
o'clock  }).  ni. 

Sejitci.ibcr  Iff. — Pig  No.  5  exceedingly  emaciated,  some  rattling  noise  in  the  respira- 
tory i>assages.     Pig  No.  G  about  the  same  as  yesterday. 

September  ll».--Pig  No.  5  emaciated  to  the  utmost,  but  otherwise  apparently  not 
worse.  Pig  No.  (>  shows  apparent  improvement ;  is  a  little  livelier  than  before ;  has 
some  apjx'tite  ;  consmiied  one  ear  of  com  during  the  last  twenty-four  hours.  In  the 
evening  i)ig  No.  r>  breathes  with  the  greatest  difficulty,  one  hundred  and  four  times  per 
minute.     N().  G  unchanged. 

Septcmln  r  *2u. — I'ig  No.  5  very  sick ;  breathes  with  great  difficulty.  No.  C  apparently 
improving. 

September  21. — Pig  No.  5  just  alive.  Both  pigs  have  been  lying  nearly  all  day  in  ono 
comer  of  their  sty,  their  noses  buried  in  the  bedding.  In  the  evening  pig  No.  5  is  per- 
spiring ;  sweat  cold  and  clanuny. 

Septanbir  2*J. — Pig  No.  5  breathes  sixty-four  times  per  minute,  with  jerking  motions 
of  the  Hanks,  and  so  far  has  been  more  or  less  constipated,  but  now  has  diarrhea  ;  feces 


(See  drawing  I,  I'g.  1.) 

Septcmbtr  'S^. — Pig  No.  5  a  mere  skeleton,  and  extremely  weak;  breathes  only  forty- 
feight  times  i)er  ininnie.  Pig  No.  G  not  quite  so  low  ;  breathes  only  thirty-six  times 
per  minute.  In  afi«  rnoon  pig  No.  5  too  weak  to  stand  on  its  legs;  breathes  lifty-two 
times  jur  iinnutr  :  is  sweating;  the  sweat  cold  and  clammy.  Seeing  that  the  animal 
could  not  })os>il>ly  live  till  next  morning,  and  desiring  to  make  the  2)08t  mortem  exam- 
ination lu  lore  luitret'action  should  set  in,  I  killed  pig  No.  5  by  bleeding  at  G  o'clock 
p.  m.     (.\s  to  r»  suit  oi' post  mortem  examination, see  chapter  on  Morbid  Changes.) 

.'Svpttinh' r  '2\. — Pig  No.  G  very  sick ;  eats  scarcely  anything. 

ScptnnlKT  '2'). — Pig  No.  G  shows  slightly  increased  appetite,  and  fully  as  much,  if  not 
more,  livrl  iness  than  on  any  day  last  week.  It  almost  seems  as  if  some  real  improvo- 
invni  is  going  on,  notwithstanding  very  serious  morbid  changes  must  have  taken 
place. 

Septdidh,'  jr).— Pig  No.  G  eats  some  in  the  morning,  but  does  not  seem  to  care  for 
any  food  at  iioon  ;  appears  to  be  a  trifle  bloated;  droops  its  head,  and  holds  its  nose 
to  the  ground. 

Sqytcnibt  r  \t7 . — IMg  No.  (5  decidedly  worse;  breathes'seventy-two  times  per  minute; 
head  «Irn..|)ii;g;  ]U)>v  to  the  ground;  back  arched;  skin  very  dry  and  hard  to  tho 
touch;  n'>  ai)[)etite  \\lu5tever. 

Septcmln  r  "J^. — Pig  No.  G,  wliich  was  very  low  last  night,  has  somewhat  recuperated, 
and  is  niov  inir  auain ;  consumed  some  water,.and  also  a  little  food. 

Septtnibtr'^'J. — i'ig  No.  (>  exccetlingly  emaciated  and  very  weak;  breathes  thirty- 
eight  times  jier  minute  ;  holds  its  nose  persistently  to  the  ground,  and  has  no  appetiio 
whatever. 

Septemhr  ;UK— Found  ]»ig  No.  G,  at  7  o'clock  a.  m.,  lying  dead  in  a  comer  of  its  sty. 
(See  chapter  on  Morbid  Changes  as  to  result  of  post  mortem  examination.) 


*I  have  chosen  tlio  iiamo  *'&ari7Zw*  «t/i*"  becanso  the  badUi,  as  will  appear  hereafter,  seem  to  bo  p^ 
collar  to  8wiin'-i»!a<;ue.  and  have  not  been  before  named  as  for  as  I  have  been  able  to  loam. 
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It  may  be  well  to  add  a  brief  account  of  the  symptoms  and  the  progress  of  the  dis- 
ease, as  observed  in  experimental  pig  B,  a  sow  pig,  about  fourteen  weeks  old,  and  of 
mixed  Poland  China  and  Berkshire  stock.  Pig  B  was  put  in  pen  No.  3,  together  witii 
pig  No.  6,  on  September  24.  The  same  was  and  remained  perfectly  healthy  untU  Octo- 
ber 2,  when  the  first  symptoms  of  disease  made  their  appearance.  I  find  in  my  diaoy 
the  following  notes : 

October  2. — Pig  B  shows  symptoms  of  sickness ;  sneezes ;  has  an  eruption  on  both 
cars ;  is  not  quite  as  lively  as  it  used  to  be ;  appetite  is  diminished ;  curl  is  out  of  its 
tail. 

October  3. — ^Pig  B  has  but  little  appetite ;  is  decidedly  sick.  In  afternoon  shows 
numistakable  symptoms  of  sickness ;  ears  are  drooping ;  no  appetite ;  great  tendency 
to  lie  down  in  a  comer ;  hides  its  nose  in  the  bedding. 

October  4. — Pig  B  about  the  same  as  yesterday  ;  has  oaten  a  little. 

October  5. — Pig  B  hides  its  nose  in  the  bedding ;  has  no  appetite  whatever ;  emacia- 
tion has  taken  place.  B,  although  a  week  ago  a  better  and  heavier  pig  than  C,  a  full 
Bister,  and  of  the  same  litter,  is  now  considerably  lighter. 

October  7. — Pig  B  very  sick ;  still,  seems  to  have  a  desire  to  eat,  but  takes  hold  of  an 
ear  of  com  so  feebly  as  to  make  it  appear  that  it  has  not  sufficient  strength  in  the 
jaws  to  shell  the  com ;  gave  it,  therefore,  shelled. 

October  8. — ^Pig  B  very  sick ;  hides  in  its  comer ;  ears  are  cold ;  other  parts  of  the 
body  warm ;  no  appetite ;  great  indifference  to  surroundings ;  emaciation  rapid. 

October  9. — ^Pig  B  about  the  same  as  yesterday. 

October  10. — Pig  B  is  getting  worse ;  does  not  eat  anything. 

October  11. — ^Pig  B  found  dead  in  its  pen  in  the  morning. 

These  tliree  cases  show  that  the  symptoms  vary  in  different  cases, 
and  that  those  which  are  constant  can  scarcely  be  considered  as  very 
characteristic.  Still,  if  the  varions  sjinptoms  presented  by  an  indi- 
vidual animal  are  taken  as  a  whole,  a  diagnostic  mistake  is  scarcely 
l)ossible. 

The  diagnosis  is  very  easy,  especially  if  swine-plague  is  known  to  be 
prevailing  in  the  neighborhood,  or  has  already  made  its  appearance  in 
the  herd,  and  if  the  anamnesis,  and  the  fact  that  many  animals  are 
attacked  at  once,  or  within  a  short  time  and  in  rapid  succession,  are 
taken  into  consideration.  As  symptoms  of  special  diagnostic  value, 
scarcely  ever  absent  in  any  case,  may  be  mentioned  the  drooping  of 
the  ears  and  of  the  head;  more  or  less  coughing;  the  dull  look  of  the 
eyes;  the  staring  appearance  of  the  coat  of  hair;  the  partial  or  total 
want  of  appetite  for  food;  the  vitiated  appetite  for  excrements;  the 
rapid  emaciation;  the  great  debiUty;  the  weak  and  unde(*<ided,  Ire-" 
quently  staggering,  gait;  the  great  indifference  to  surroundings;  the 
tendency  to  lie  down  in  a  dark  comer,  and  to  hide  the  nose,  or  even 
the  whole  head  in  the  bedding,  and  particularly  the  specific,  offensive 
smell,  and  the  peculiar  color  of  the  excrements.  This  symptom  is  al- 
ways present,  at  least  in  an  advanced  stage  of  the  disease,  no  matter 
whether  constipation  or  diarrhea  is  existing.  As  other  characteristic 
symptoms,  though  not  present  in  every  animal,  deserve  to  be  men- 
tioned: frequent  sneezing;  bleeding  from  the  nose;  swelling  of  tiie 
eyelids;  accumulation  of  mucus  in  the  inner  canthi  of  the  eyes;  at- 
temi>ts  to  vomit,  or  real  vomiting;  accelerated  and  diflicidt  breathing: 
thumping  or  spasmodic  contraction  of  the  abdominal  muscles  (flanks) 
at  each  breath,  and  a  pecidiar,  faint  and  hoarse  voice  in  the  last  stages 
of  the  disease. 

3.  THE  PROGNOSIS  AND  TERMINATION. 

The  prognosis  is  decidedly  unfavorable,  but  is  the  more  so.  the  youngei 
the  animals  or  the  larger  the  herd.  Among  pigs  less  than  three  months 
old  the  mortality  may  be  set  down  as  from  00  to  100  i)er  cent.;  among 
animals  from  three  to  six  or  seven  months  old  the  same  is  ii^om  75  to  90 
per  cent. ;  while  among  older  animals  that  have  been  well  kept  and  are 
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in  good  condition,  and  naturally  strong  and  vigorous,  the  mortality  some- 
times may  not  exceed  25  per  cent.,  but  may,  on  an  average,  reach  40  to 
50  per  cent.  The  prognosis  is  comparatively  favorable  only  in  those  few 
cases  in  which  the  morbid  process  is  not  very  violent ;  in  which  the  seat 
of  the  disease  is  confined  to  the  respiratory  organs  and  to  the  skin;  in 
which  any  thumping  or  pumping  motion  of  the  flanks  is  absent ;  and 
in  which  the  patient  is,  naturally,  a  strong,  vigorous  animal,  not  too 
young  and  in  a  good  condition;  further,  in  which  but  a  few,  not 
more  than  two  or  tliree,  animals  are  kept  in  the  same  pen  or  sty,  and 
receive  nothing  but  clean  uncontaminated  food  and  pure  water  for  drink- 
ing, and  in  which  a  frequent  and  thorough  cleaning  of  the  sty  or  i)en 
prevents  any  consumption  of  excrements. 

The  duration  of  the  disease  varies  according  to  the  violence  and  the 
seat  of  the  morbid  process,  the  age  and  the  constitution  of  the  patient, 
and  the  treatment  and  keeping  in  general.  Where  the  morbid  process 
is  violent,  where  its  principal  seat  is  in  one  of  the  most  vital  organs — 
in  the  heart,  for  instance — where  a  large  number  of  animals  are  kept 
together  in  oiie  sty  or  pen,  where  sties  and  pens  are  very  dirty,  or  where 
the  sick  animals  are  very  young,  the  disease  frequently  becomes  fatal  in 
a  day  or  two,  and  sometimes  even  within  twenty-four  hours.  On  the 
other  hand,  where  the  morbid  process  is  not  very  violent  or  extensive, 
where  the  heart,  for  instance,  is  not  seriously  affected,  and  where  the 
patients  are  naturally  strong  and  vigorous,  and  well  kept  in  every 
respect,  it  usually  takes  from  one  to  three  weeks  to  cause  death.  If 
the  termination  is  not  a  fatal  one,  the  convalescence,  at  any  rate,  re- 
quires an  equal  and  probably  a  much  longer  time.  A  perfect  recovery 
seldom  occurs;  inmost  cases  some  lasting  disorders — ^morbid  changes 
which  can  be  repaired  but  slowly  or  not  at  all — ^remain  behindhand  inter- 
fere more  or  less  with  the  growth  and  fattening  of  the  animal. 

From  a  i)ecuniary  standpoint,  it  makes  but  little  difference  to  the 
owner  whether  a  pig  affected  with  this  plague  recovers  or  dies,  because 
those  which  do  survive  usually  make  very  poor  returns  for  the  food 
consumed,  unless  the  attack  has  been  a  very  mild  one. 

4.  MOBBED  CHANGES. 

The  morbid  process,  although  everywhere  essentially  the  same  (see 
chapter  on  Contagion,  Causes,  and  [Nature  of  Morbid  Process),  can  have 
it>s  seat  in  many  different  organs  or  parts  of  the  body,  and  produces, 
therefore,  a  great  variety  of  morbid  changes.  The  disease,  in  conse- 
quence, very  often  presents  a  somewhat  different  aspect  in  different 
animals.  In  some  cases  the  principal  seat  of  the  morbid  process  is  in 
one  organ  or  set  of  organs  (organs  of  respiration  and  circulation,  for 
instance),  and  in  others  in  entirely  different  parts  (intestinal  canal  and 
organs  of  digestion,  &c.)  Death,  therefore,  has  very  often  a  different 
cause  in  different  cases;  in  some  cases  it  results  from  a  cessation  of  the 
functions  of  the  heart,  the  lungs,  &c.,  and  in  others  it  is  in  consequence 
of  the  inability  of  entirely  diiierent  organs  to  perform  their  functions, 
— of  the  digestive  apparatus,  for  instance. 

But  few  morbid  changes  have  ever  been  found  entirely  absent  at  any 
of  the  hfty-three  post-mortem  examinations  made  since  August  2,  and 
may,  therefore,  be  considered  as  a  constant  occurrence.  All  others  have 
been  found  absent  a  larger  or  smaller  number  of  times.  These  constant 
morbid  changes  consist— 

1.  In  a  more  or  less  perfect  hepatization  of  a  larger  or  smaller  portion 
of  the  lungs,  or  a  more  or  less  extensive  accumulation  of  blood,  blood- 
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,  serum  and  exudation  in  the  pulmoiial  tissue.  In  some  cases  the  morbid 
changes  (hepatization)  found  in  the  Inn^s  arc  so  extensive  as  to  cause 
the  latter,  if  thrown  into  water,  to  sink  like  a  rock,  but  in  other  cases 
the  hepatization  is  limited  to  about  one-sixth  or  one-eighth  of  the  whole 
pulmonal  tissue.  In  some  cases,  especially  those  in  whicli  the  morbid 
changes  were  of  a  recent  origin,  no  real  hepatization,  fully  developed, 
had  yet  been  effected ;  the  lungs  were  merely  gorged  with  exudation  or 
blood-serum ;  the  textine  was  not  yet  destroyed  or  seriously  changed, 
but  innumerable  small  red  si)ots  or  specks,  indicatmg  incipient  embolism, 
were  plainly  visible  to  tlu^.  naked  eye.  (See  photograph,  Plate  I,  half-size 
lungs,  right  side  of  experimental  pig  !N^o.  VII,  and  photograph,  Plate  II, 
enlarged  section  of  same  lungs.)  In  other  cases  a  part  of  the  exudation 
had  changed,  organized,  or  become  a  part  of  the  tissue,  and  had  caused 
the  latter  to  become  more  or  less  peif ectly  imi^ermeable  to  air.  In  some 
lungs  hepatization  was  found  only  in  certain  insulated  places,  while  in 
others  the  hepatization  extended  uninterniptedly  over  whole  i)ortions. 
In  all  these  cases  in  which  the  hepatization  was  very  limited,  it  w^as  found 
principally  in  the  anterior  lobes.  In  some  animals  (that  is  in  those  which 
had  been  sick  for  some  time),  old  or  so-called  gray,  more  recent  or  bi-own, 
and  veiy  new  or  red  hepatization  were  frecpiently  found  side  by  side,  or 
in  more  or  less  disthictly  limited  patches,  showing  i)lainly  that  the  morbid 
changes  had  not  been  produced  at  once,  but  at  several  intervals.  In 
others,  usually  the  upiier  ])arts  of  the  same  lungs,  the  exudation  or  blood- 
serum  had  been  recently  deposi  ted,  and  was  yet  in  a  fluid  condition.  The 
blood-serum,  examined  under  the  microscope,  invai-iably  contained,  be- 
sides blood-corpuscles,  numerous  hacilli  suiSj  some  moving  and  some  with- 
out motion,  and  innumerable  bacillus-germs,  of  which  some  liad  budded, 
some  were  budding,  and  others  had  conglomerated.  (See  drawing  II, 
figs.  3  and  4,  and  drawing  III,  flg;  1.) 

2.  The  l.^Tiiphatic  and  mesenteric  glands  were  found  invariably  more 
or  less  enlarged.  In  some  cases  they  presented  even  a  brownish  or 
blackish  color,  and  contained  not  only  deleterious  matter,  but  even  effu- 
sions of  blood  in  suflicient  quantities  to  push  aside  the  normal  glandular 
tissue.  AYhether  neoplastic  formations  (a  i)roliforous  growth  of  cells) 
had  taken  place  I  have  not  asceilained,  but  have  not  the  least  doubt 
that  it  had.  Under  the  microscope,  particles  of  lymph  and  glandular 
substance,  taken  from  the  interior  of  the  lymi)hatic  gland,  presented, 
besides  normal  tissue  and  l^anph-corimscles,  a  few  blood-corimscles, 
some  graiuilar  detritus,  and  innumerable  hacilli  and  bacillus-germs.  (See 
drawings  III  and  IV,  iigs.  5  and  .'3.)  As  lymphatic  glands  always  most 
conspicuously  enlarged  and  morbidly  changed,  may  be  mentioned  the 
superficial  and  deep  inguiiud  and  the  axillary  glands,  the  bronchial  and 
mediastmum  glands  in  the  chest,  and  the  meseiiteri(j,  gastric,  gastro- 
epiploic, and  hei)atic  glands  in  the  abdominal  cavity. 

3.  The  trachea  and  the  bronchial  tubes  contained  in  all  cases  moi^e  or 
less  of  a  frothy  mucus — in  some  cases  the  bronchial  tubes  were  full  of 
it — whicli  consisted,  examined  under  the  mieroseoi)e,  of  broken-down 
epithelium-cells,  and  contained  a  large  number  of  bacillus-germs  and 
hacilli.  (See  drawing  111,  iig.  -.)  The  iniieous  membrane  of  the  trachea 
and  of  tlie  bronchial  tul)es  a]>peared  to  be  congested,  and  more  or  less 
swelled  in  every  case. 

4.  The  pulmonal  and  costal  ])leura,  the  mediastinum,  and  the  pericar- 
dium ])resented  almost  invariably  some  morbid  changes  ;  only  in  a  few 
cases  no  visible  morbid  changxis  could  be  found.  In  some  animals  those 
mend)ranes  api)eared  to  be  smooth,  but  cither  the  thoracic  cavity  or  the 
pericardium,  usually  both,  contained  a  smaller  or  larger  quantity  (from 
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one  ounce  to  one  pint  or  more)  of  straw-colored  serum.  In  a  great 
many  cases  one  or  more,  and  sometimes  all,  of  those  membranes  were 
coated  to  some  extent  with  plastic  exudation.  In  several  cases  a  more 
or  less  firm  adhesion  between  costal  and  i)ulmonal  pleura  and  mediasti- 
num, between  pulmonal  pleura  and  diaphragm,  or  between  pulmonal 
pleura  and  pericardium,  had  been  eftccted.  Tn  a  few  cases  the  whole 
surface  of  the  lungs  appeared  more  or  less  firmly  united  with  the  walls 
of  the  thorax.  In  one  case  the  whole  external  surface  of  the  heart  was 
firmly,  and  in  another  one  partially,  coalesced  with  the  inner  surface  of 
the  pericardium.  The  pig  (a  fine  animal  about  four  months  old),  in 
which  the  pericardumi  adhered  with  its  whole  interior  surface  liindy  and 
inseparably  to  tlie  external  surface  of  tlie  heart,  had  severe  convulsions 
during  life.  It  was  killed  in  my  presence  by  a  professional  butcher, 
who  .stuck  it  in  the  usual  way  and  severed  the  trunk  of  the  carotids; 
only  a  iew  drops  of  Idood  issued,  but  the  pig  died  immediately.  The 
other  morbid  (.'hanges  consisted  in  hepatization  in  the  lungs,  enlargement 
of  the  lymphatic*  glands,  and  the  i)resence  of  large  and  numerous  mor- 
bid growths  in  the  caKmm  and  colon. 

5.  In  nearlv  everv  animal  the  heart  itself  has  been  found  more  or  less 

t.  « 

aftected  in  one  way  or  another.  In  some  animals  it  was  flabby  and 
dilated,  but  in  most  cases  it  was  more  or  less  congested.  The  capillary 
vessels,  esi)ecially  of  the  auricles,  were,  in  a  large  iiumber  of  cases, 
gorged  with  blood  to  such  an  extent  as  to  give  them  a  bro^vnish-black 
appearance,  almost  similar  to  gangrene.  On  closer  inspection,  however, 
it  could  be  seen  very  plainly  that  the  brownish-black  color  was  caused 
exclusively  by  an  accumulation  of  blood  in  the  capillary  vessels. 

G.  In  forty-eight  cases  out  of  fifty-three,  characteristic  morbid  changes 
have  been  found  in  the  caecum  and  colon.  The  same  consist  in  peculiar 
morbid  growths  or  ulcerous  tumors  on  the  mucous  membrane  of  those 
intestines.  They  are  of  various  sizes,  nearly  round  or  (sometimes)  ir- 
regidar  in  shai)e,  more  or  less  elevated  above  the  surface  of  the  mucous 
mend)rane,  and  fre(]uently,  especially  the  older  and  larger  ones,  dark- 
pigmented  on  their  surface.  Their  size  varies  from  that  of  a  pin's  head 
(incii)ient  tumors  or  nodules)  to  that  of  a  quarter  of  a  dollar.  The 
smaller  ones  are  usually  of  an  ocher  color,  and  but  slightly  projecting 
above  the  surface  of  the  nuicous  membrane  (see  photograph,  Plate  III), 
but  the  larger  ones  arc^  of  a  grayish-blackbrown  (see  photograph,  Plate 
ly,)  or  blackish  color;  ]>roJect  considerably  above  the  surface  of  the 
membrane,  in  some  cases  fully  half  an  inch;  have  usually  a  slight  con- 
cavity iu  the  ccMiter,  and  frequently  a  plain  neck  or  thick  pedicle.  (See 
X>hotogra];lis,  IMates  V,  VI,  and  VII.)  Under  the  microscope  these  mor- 
bid growths  or  excrescences  appear  to  be  composed,  on  their  surface, 
of  a  granuhir  (h'tritus  and  morbid  epithelium  cells,  and  contain  innu- 
merable Ixfcilli  suis^  some  of  which  have  a  very  rapid  motion.  (See 
drawing  \,  tig.  1.)  The  stroma  of  these  morbid  growths  consists  mainly 
of  a  (l(Mise  coHHeetive  tissue.  In  some  cases  these  morbid  growths,  es- 
pecially I  lie  smaller  ones,  or  those  of  a  recent  origin  (see  photograph, 
Plate  111),  are  situated  merely  on  the  surface  of  the  mucous  membrane, 
and  aie  easily  scraped  oti'  with  the  back  of  the  scalpel.  Thus  removed 
they  lea\  ('  behind  an  uneven,  excoriated  surface,  not  dissimilar  to  gran- 
idation.  The  older  and  larger  tumors,  however,  extend  deeper  into  the 
membranes  of  the  intestine;  they  usually  penetrate  the  mucous  mem- 
brane, and  extend  into  the  muscular  coat,  and  even  penetrate  the  latter, 
and  extend  into  the  external  or  serous  membrane.  In  some  cases  all 
three  membranes  of  the  caecum  or  colon  have  been  found  degenerated 
and  destroyed  beneath  such  a  morbid  growth,  so  as  to  show  i)erforatioi\ 
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on  the  removal  of  the  latter.  The  immediate  surrounding  of  such  a 
deep-seated  degeneration  presented  some,  but  not  very  much,  inflammar 
tion.  These  morbid  growths,  usually,  were  found  most  developed  near 
the  ileo-csecal  valve  in  the  caecum,  but  also  in  larger  or  smaller  numbers, 
and  of  various  sizes,  large  and  small,  in  all  parts  of  the  caecum  and 
colon. 

7.  The  same,  or  very  similar  morbid  growth^,  occurred  also,  though 
not  so  often,  in  other  intestines.  In  one  case  (experimental  pig  No. 
YII)  a  diffuse,  decaying  morbid  growth  coated  the  whole  interior  sur- 
face of  the  jejunum  for  a  length  of  several  feet.  Examined  under  the 
microscope  it  was  found  to  consist  of  broken-down  epitheUum  cells  and 
a  granular  detritus,  and  contained  numerous  bacilli  and  bacillus-germs. 
(See  drawing  VI,  fig.  1.) 

In  another  case  one  ulcerous  tumor  was  found  on  the  mucous  mem- 
brane of  the  gall-bladder.  In  three  cases  the  same,  or  at  least  very 
similar  morbid  changes,  presented  themselves  on  the  mucous  membrane 
of  the  stomach.  (See  photograph,  Plate  YIH.)  In  a  few  cases  some 
ulcerous  tumors  were  found  in  the  duodenum,  and  in  one  case  even  in 
the  right  horn  of  the  uterus.  In  a  few  cases  similar  morbid  changes — 
small,  knotty,  tubercle-like,  yellowish,  or  ocher-colored  excrescences  of 
the  size  of  a  small  pea — were  found  on  the  surface  of  the  spleen.  In 
one  case  similar  small  excrescences  were  also  found  on  the  external  sur- 
face of  the  vena  cava  posterior.  In  two  cases  the  liver  was  found  to  be 
degenerated  by  an  hypertropliic  condition  of  the  connective  tissue,  a 
morbid  change  which  may  or  may  not  constitute  a  product  of  the  mor- 
bid process  of  swine-plague. 

8.  Morbid  changes  in  the  serous  membranes  of  the  abdominal  cavity. 
In  some  cases  the  peritoneum  and  the  serous  membranes  of  the  intes- 
tines appeared  to  be  perfectly  smooth,  but  a  larger  or  smaller  quantity 
of  straw-colored  serum,  from  two  ounces  to  one  quart  or  more,  was  found 
in  the  abdominal  cavity.  In  others,  adhesions  between  the  intestines 
and  the  peritoneum,  between  the  intestines  themselves,  or  with  other 
organs,  had  been  enected.  More  or  less  coalescence  between  caecum 
and  colon,  between  caecum  and  ihum,  or  between  the  convolutes  of  the 
colon,  sometimes  not  separable  except  by  means  of  the  knife,  presented 
itself  in  almost  every  case,  in  which  the  ulcerous  tumors  or  morbid 
growths  in  the  caecum  and  colon  were  extensive,  large,  and  sufficiently 
deep-seated  to  affect  the  serous  membrane. 

9.  The  contents  of  the  gall-bladder  in  a  large  luimber  of  cases  were 
found  to  consist  of  a  semi-solid,  granular,  and  dirty  brownish-colored 
substance.  In  most  of  those  cases,  however,  the  ductus  choledochus 
appeared  to  be  thickened,  and  its  membranes  swelled ;  and  so  it  may 
be  that  the  semi-solid  condition  of  the  bile  was  due,  to  some  extent,  to 
the  partially  or  totally  obstructed  passage. 

10.  In  one  case  a  morbid  enlai^gement  or  hyi>ertrophy  of  the  pancreas 
presented  itself,  and  slight  changes  (congestion)  were  found  in  a  few 
cases  in  the  kidneys. 

11.  Morbid  changes,  similar  in  every  respect  to  those  occurring  on  the 
mucous  membrane  of  the  caecum  and  colon,  presented  themselves  in 
two  cases  on  the  conjunctiva,  or  mucous  membrane  of  the  eye.  But  as 
the  conjunctiva  is  exposed  more  or  less  to  the  influence  of  the  atmosphere, 
the  morbid  growth  was  not  projectuig  in  the  same  waj*  as  in  the  caecum 
and  colon  above  the  suiface  of  the  membrane ;  the  decay  was  more  com- 
plete, and,  perhai3s,  more  rapid,  so  that  instead  of  an  excessive  growth 
loss  of  tissue  could  be  noticed.  In  both  cases  the  eyes  themselves 
appeared  congested,  and  the  animals  seemed  to  be  perfectly  blind. 
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12.  In  one  case  the  gums  of  the  lower  jaw  presented  similar  changes, 
but  in  these,  too,  considerable  loss  of  tissue  had  takei;!  place.  The  mor- 
Did  process  extended  into  the  lower  jaw-bone,  and  enough  of  it  had  been 
decayed  and  destroyed  to  expose  the  roots  of  the  incisors,  and  to  cause 
some  of  them  to  drop  out. 

13.  Morbid  changes,  ulceration,  and  decay  have  been  observed  twice 
in  one  of  the  spermatic  chords  of  pigs  which  had  been  castrated  a  short 
time  before  the  disease  was  contracted.  In  both  pigs  an  abscess  was 
found  in  the  scrotum,  the  only  instance  in  which  real  matter  or  pus 
was  observed. 

14.  In  nearly  all  those  hogs  and  pigs  which  had  been  ringed  to  pre- 
vent them  from  rooting,  the  parts  thus  wounded  presented  more  or  less 
decay,  in  about  a  dozen  cases  to  sucli  an  extent  as  to  cause  a  formation 
of  large  holes  directly  from  th^  superior  surface  of  the  nose  into  the  nasal 
cavities.  These  holes  presented  very  ragged  or  corroded  borders,  coated 
with  a  dirty -yello^vish  detritus,  and  were,  in  several  instances,  suffi- 
ciently large  to  enable  the  animals  to  breathe  through,  instead  of  through 
the  nostrils. 

15.  Morbid  changes  in  the  skin,  but  of  a  different  character,  were 
found  to  be  of  frequent  occurrence.  In  three  or  four  cases  numerous 
small  morbid  growths  (eruptions)  extending  but  slightly  into  the  cutis, 
but  causing  a  complete  degeneration  of  the  epidermis,  and  leaving  be- 
hind, if  removed,  an  uneven,  raw,  or  excoriated  surftiee,  in  appearance 
not  unlike  granulation,  were  found  on  the  comparatively  fine  skin  on 
the  lower  surface  of  the  body,  between  the  legs  and  behind  the  ears. 
In  two  other  cases  whole  pieces  of  degenerated  and  decayed  skin  had 
sloughed  oft*  and  fallen  out.  The  corroded  borders  and  the  bottom  of 
the  ulcers,  thus  produced,  were  coated  with  a  dirty-yellowish  looking 
granular  detritus. 

In  a  great  many  cases,  that  is,  in  nearly  half  of  the  whole  number 
examined,  red  or  purple  spots  and  patches,  and  even  continuous  or  con- 
fluent redness,  of  a  puri^le  hue,  presented  themselves  in  the  skin  on  the 
lower  surface  of  the  body,  between  the  legs,  behind  the  ears,  &c.  At  the 
autopsy  the  skin  and  the  subcutaneous  tissue  appeared  to  be  congested^ 
the  capiRary  vessels  were  gorged  with  blood,  and  more  or  less  exuda- 
tion and  siiuill  extravasations  of  blood  were  found  to  have  taken  place. 
In  one  case  a  large  piece  of  skin  on  the  lower  surface  of  the  body  was 
mortitied. 

IG.  Ill  two  cases  quite  extensive  extravasations  of  blood  presented 
themselves  in  the  mucous  membrane  of  the  stomach  and  intestines. 

17.  The  blood  presented  some  quantitative  and  qualitative  changes  in 
every  case.  Its  (luantity  appeared  to  be  diminished  in  every  animal, 
in  some  cases  to  such  an  extent  that  not  more  than,  say,  four  or  five 
ounces  could  have  been  collected  if  the  animal  had  been  killed  by  bleed- 
ing. Still,  the  actual  want  of  blood  was  never  as  great  as  it  appeared 
to  be,  because  a  considerable  quantity  was  locked  up  in  the  tissues, 
especially  in  the  lungs,  and  had  become  stagnant  in  the  capillary  ves 
sels.  The  blood  was  dark-colored  in  all  cases  in  which  death  had  been 
caused  by  extensive  morbid  changes  in  the  lungs,  or  in  which,  on  ac- 
count of  those  changes,  respiration  had  been  very  imperfect;  but  it 
presented  a  normal  color,  and  was  perhaps  a  little  lighter  colored  and 
thinner  or  more  wat<3ry  than  in  a  healthy  hog,  in  all  cases  in  which 
death  had  been  caused  by  other  morbid  changes,  or  in  which  the  affec- 
tion of  the  lungs  was  comparatively  unimportant.  It  invariably  coag- 
ulated as  soon  as  it  became  exposed  to  the  influence  of  the  atmosphere, 
to  a  loose  and  spongy  clot,  containing  a  considerable  quantity  of  serunu 
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Hence,  it  must  be  supposed  tbat  it  was  ricli  in  fibrinogen,  but  probably 
poor  in  fibrin,  a  condition  due,  unquestionably,  to  the  fact  that  during 
the  disease  the  process  of  waste  had  been  largely  in  excess  of  that  ot 
repair. 

Under  the  microscope  the  blood-corpuscles  of  fresh  blood  appeared 
sometimes  nearly  all  normal  or  round,  and  sometimes  more  or  less  angu- 
lar and  star-shaped,  but  after  a  while  they  all  became  more  or  less  an- 
gular and  of  an  irregular  shape,  and  showed  more  or  less  tendency  to 
congregate  in  rows  and  clusters.  The  fresh  blood  contained  numerous 
bacillus-germs,  many  of  them  simi)le,  small,  round  bodies,  some  in  i)ro- 
cess  of  budding,  others  budded  or  double,  and  still  others  congregated 
into,  apparently,  \iscous  clusters.  (See  drawing  IL  fig.  1 5  drawing  IV, 
fig.  4 ;  drawing  VII,  figs.  1  and  4 ;  drawings  VIII,  IX,  and  X,  fig.  1.) 
In  a  few  cases  fully  developed  bacilli  suis  were  found  in  the  fresh  blood, 
but  they  were,  comparatively,  few  in  number.  In  blood  which  had  been 
kept  twenty -four  hours  or  longer  in  well-closed  vials,  hacilli  were  always 
more  numerous*,  and  sometimes  were  found  in  large  numbers.  As  soon, 
however,  as  putrefaction  or  decomposition  had  set  in,  the  haciUi  disap- 
peared. White  blood-corpuscles,  a  few  in  number,  were  found  only  in 
three  or  four  cases. 

18.  A  microscopic  examination  of  the  blood-serum  or  exudations, 
deposited  in  the  pulmonal  tissue,  invariably  revealed,  besides  some 
angular  red  blood-corpuscles,  an  immense  number  of  hacilli  suis^  and  of 
bacillus-germs  in  all  stages  of  development,  single,  budding,  budded, 
or  double,  and  congregated  into  clusters.  (See  drawing  III,  fig.  1,  and 
drawing  II,  figs.  3  and  4.) 

That  every  one  of  these  morbid  changes  does  not  occiu*  in  one  and  the 
same  animal,  and  that  sometimes  some  and  sometimes  others  are  more 
developed  and  constitute  the  immediate  cause  of  death,  has  already 
been  indicated,  and  does  not  need  any  further  explanation.  To  convey, 
however,  a  clearer  idea  of  the  morbid  features  and  changes  presented 
after  death,  I  will  copy  from  my  notes  the  result  of  the  'post-mortem 
examinations  of  a  few  of  my  experimental  pigs.  Of  pigs  Xos.  5  and  6 
the  symptoms,  observed  during  life,  have  afready  been  noted. 

PoHtmoricm  examination  of  pig  No.  5. — On  opening  the  chest,  the  ribs, 
usually  tougli  in  a  young  animal,  broke  very  easily,  and  seemed  to  be 
deficient  in  organic  substances.  No  serum  in  the  chest;  pulmonal  pleura 
.rough,  partially  coated  with  plastic  exudation;  lower  half  of  both  lobes 
of  lungs  hepatized:  no  serum  in  the  pericardium,  but  ai)ex  of  heart 
fii'mly  coalesced  with  the  inner  smiace  of  the  i^ericardium;  thick,  white, 
and  frothy  nuicus,  but  no  Htrongili  paradoxi  in  trachea  and  bronchial 
tubes.  Ciccum  and  colon  firmly  agglutinated  to  each  other  with  their 
external  surfaces;  adhesion  separable  only  by  means  of  the  knife.  Nu- 
merous large  and  small  ulcerous  tumors  or  morbid  growths  in  both 
coecum  and  colon.  (See  photograph,  l*late  V,  which  sliows  the  caecum, 
and  Plate  VI,  which  shows  the  colon,  natural  size  of  ])ig  Xo.  5.)  Lym- 
l)hatic  and  mesenteric  glands  enlarged.  Ulcerous  decay  in  nmcous 
membrane  of  the  stomach.  (See  photograph,  Plate  VIU,  which  presents 
the  interior  snri'ace  of  the  stomach  of  i)ig  Xo.  5,  natural  size.)  Besides 
those  essential  changes  mentioned,  one  large  nematoid  was  found  in  the 
ductus  clioledocluis,  extending  from  the  duodenum  through  the  chole- 
doclius  and  the  gall-bladder  into  an  hepatic  duct.  Another  worm  of 
the  same  kind  was  found  in  the  caecum. 

Autopsij  of  i)lg  No.  G. — An  abscess  in  right  side  of  the  scrotum, 
about  seven-eighths  of  an  inch  in  diameter,  and  connected  with  ulcerar 
tion  in  right  spermatic  chord.    Inguinal  and  axillary  lymphatic  glands 
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considerably  enlarged.  One-foiirtb  of  right  and  one-fifth  of  left  lobe 
of  lungs  liepatized;  the  rest  gorged  with  blood-senim  or  exudation. 
Cfeciim  :nul  colon  agglutinated  to  each  other ;  caecum  also  adhering  to 
peritoiK  iiin.  ]Mesenteric  glands  very  much  enlarged;  right  spermatic 
chord  ul(  orated.  (Pig  had  been  castrated  a  few  weeks  befote  it  con- 
tracted the  disease.)  Extensive  morbid  growth,  in  process  of  decay,  in 
caecum,  and  also  a  largo  number  in  colon.  Some  exudation  on  lower  . 
surface  of  spleen.  Ulcerous  decay  in  mucous  membrane  of  anterior 
liortion  of  stomach,  and  wine-colored  infiltration  and  extravasations  of 
blood  ill  nuicous  membrane  of  pyloric  i)ortion  of  same  uitestine. 

Autoimi  of  puf  B, — Some  redness  between  hind  legs  and  on  lower  sur- 
face of  tiie  body ;  greenish  nuicus  oozing  from  the  nose ;  axillary  and 
inguinal  glands  very  much  enlarged ;  ribs  deficient  in  organic  substances, 
at  any  rate  very  brittle;  both  lungs  spotted  all  over,  indicating  plainly 
capillary  embolism  in  early  stage  of  development;  hepatization  limited, 
iust  commencing ;  lymphatic  glands  in  chest  very  much  enlarged ;  the 
heart,  but  especially  the  auricles,  verj^  much  congested;  auricles  almost 
black  ;  small  (luantity  of  straw-colored  serum  (not  exceeding  two  ounces) 
in  thoracis  ca\  ity,  and  still  less  in  pericardium.  In  the  abdominal  cav- 
ity nuicous  membrane  of  anterior  part  of  stomach  wine-colored ;  some 
difi'nse  morbid  growth,  in  jnocess  of  decay,  in  i)osterior  (pyloric)  portion 
of  same  membrane.  Xo  food  whatever  in  stomach  and  intestines;  bile 
thickened,  semi-solid;  no  idceration  nor  any  morbid  growth  whatever 
in  ca'eum,  colon,  or  any  other  intestine. 

Besults  of  post-mortem  examination  of  experimental  j)  iff  Xo.  VI. — Decay- 
ing blotciies  or  nodules  of  the  size  of  a  five-cent  piece  and  smaller  on 
skin  of  lower  surface  of  body  and  between  the  legs;  right  spermatic 
chord  nle(4ated,  and  an  abscess  the  size  of  a  hen's  e^^  in  right  side  of 
scrotum.  Internally  all  lymphatic  and  mesenteric  glands  enlarged: 
anterior  i)ortion  of  both  lungs  everywhere,  with  their  whole  external 
suii'aee,  and  posterior  portion  at  some  places  adhering  (coalesced)  to  the 
costal  i)leura ;  numerous  smaller  and  larger  embolic  tubercles,  present- 
ing tlie  a])i)(^arance  of  incipient  abscesses,  in  anterior  portion  of  both 
lobes  of  tiie  lungs,  but  more  numerous  and  more  developed  in  right  lobe 
than  in  the  lelt ;  renminder — posterior  parts  of  both  lobes — gorged  with 
exndation ;  small  quantity  of  straw-colored  serum  in  the  chest  and  in 
the  ixniciirdium.  In  abdominal  cavity,  liver  rather  hard  (sclerotic),  its 
conneetive  tissue  ai>])arently  hypertrophied.  One  small  tape-worm,  not 
over  one  and  a  half  inches  long,  in  jejunum,  and  mimerous  small,  incip- 
ient nioibid  growths  or  ocher-colored  decaying  nodules  in  ciccum.  (See 
photo.ura])h,  Plate  III.)    No  other  morbid  changes. 

Besides  these  numerous  morbid  changes,  which  must  be  looked  upon 
as  products  of  the  morbid  process  of  swine-plague,  some  species  of  en- 
tozoa,  a  few  of  which  have  already  been  mentioned,  have  occasionally 
been  met  with  ;  but  as  their  presence  is  merely  accidental,  that  is,  has 
nothing  wliatever  to  do  with  the  disease  in  question,  a  brief  mention  of 
this  oeeurrenee  will  be  sufficient,  ^trongylus  paradoxus  has  been  found 
in  small  lunnbers  in  the  bronchial  tubes  of  a  few  pig's  in  one  herd  only — 
Mr.  Basset! '^  TrUhocephalus  erenatiis  (whii)-worm)  has  been  found  in 
small  miinbeis  in  the  blind  end  of  the-cajcum  of  four  animals,  belonging 
to  two  (lillerent  herds.  A  small  tape-worm  was  once  found  in  the 
jejunum,  as  has  l)een  stated,  and  a  few  other  entozoa  (nematoids)  were 
found  in  Jour  or  live  instances  in  the  choledochus,  gall-bladder,  and 
hepatie  duets  (in  one  case  as  many  as  twelve  worms),  and  twice  in  other 
intestines. 

What  I  ha^-e  so  far  related  was  comparatively  easily  ascertained.   N u- 
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merous  examinations  of  diseased  animals,  frequent  visits  to  affected  lierds^ 
and  Mtythxee  post-mortem  examinations  revealed  the  facts,  and  all  that 
was  necessary  was  to  observe  and  take  notes.  But  the  principal  object 
of  the  investigation  was  to  devise  means  to  prevent  the  immense  losses 
caused  every  year  by  that  most  fatal  disease,  swine-plague.  (I  have 
adopted  that  name,  because  the  disease,  if  anything,  is  a  real  plague : 
and  the  name  is  sufficiently  comprehensive  to  cover  the  whole  morbid 
process,  and  so  simple  that  I  have  no  doubt  it  will  soon  supercede,  even 
among  farmers,  that  very  improper  name  of  hog  cholera.) 

To  devise  such  means,  a  more  reliable  basis  than  a  mere  knowledge 
of  the  various  features  of  the  disease  had  to  be  gained.  The  real  nature 
of  the  morbid  process,  and  the  true  cause  or  causes,  had  to  be  ascertained. 
Above  all,  it  had  to  be  decided  as  to  whether  swine-plague  is  a  con- 
tagious disease  or  not :  and  if  contagious,  the  means  by  which  the 
contagion  is  conveyed  m)m  one  place  and  irom  one  animal  to  another; 
the  manner  in  which  it  enters  the  animal  organism,  and,  if  possible, 
the  nature  of  the  same.  This  could  not  be  done  by  simply  visiting 
diseased  herds  and  examining  sick  and  dead  animals ;  it  was  necessary 
to  make  experiments  and  to  observe  and  to  record  the  results.  This 
I  have  done,  and  before  I  proceed  any  further  it  may  be  best  to  give, 
first,  a  condensed  account  of  the  experiments  which  I  have  made  for 
the  purpose  of  settling  those  points,  so  as  to  give  others  an  opportu- 
nity to  form  an  opinion  as  to  the  correctness  of  the  conclusions  I  have 
arrived  at.  I  will  mention  again,  that  in  making  those  experiments, 
in  noting  the  results,  and  in  making  the  necessary  and  very  numerous 
microscopical  examinations,  I  have  been  ably  assisted  by  my  Mends, 
Dr.  F.  W.  Prentice  and  Prof.  T.  J.  Burrill,  of  the  Dlinois  industrial 
University.  I  commenced  those  experiments  after  I  had  gained  con- 
siderable information  as  to  the  various  features  of  the  disease  during 
life  and  after  death,  and  as  to  the  conditions  and  surroundiDgs  under 
which  the  same  makes  its  appearance.  The  first  series  of  experiments 
has  been  made  for  the  puri^ose  of  settling  the  question  as  to  the  con- 
tagiousness or  non-contagiousness  of  Swine-Plague.  This  was  the  more 
necessary  from  the  fact  that  those  who  had  suffered  severe  losses  were 
decidedly  divided  on  that  question. 

FIRST  SERIES  OF  EXPERIMENTS. 

After  encountering  considerable  difficulty  in  finding  indubitably  healthy 
pigs,  belonging  to  a  perfectly  healthy  herd,  which  had  never  been  in  con- 
tact with  diseased  animals,  I  succeeded  finally,  on  the  20th  of  August,  in 
buying  of  Mr.  Harris,  south  of  Champaign,  three  Berkshire  sow  pigs 
about  three  and  a  half  months  old,  perfectly  healthy,  and  without  any 
lesions  whatever.  I  designated  them  as  pigs  Kos.  1,  2,  and  3.  Dr. 
Prentice,  at  the  same  time,  had  the  kindness  of  placing  at  my  disposi- 
tion two  box-stalls  in  his  veterinary  hospital,  a  new  building  which  had 
never  been  entered  by  any  hog  or  pig.  About  one  hundred  and  fifty 
yards  east  of  the  veterinary  hospital  buildiug,  on  a  piece  of  ground 
never  trodden  by  hogs,  as  i'ar  as  known,  I  built  of  new  lumber  a  pen 
eight  feet  square.  This  pen  I  designated  pen  No.  1,  and  the  box-stalls, 
which  are  twelve  feet  square,  as  pens  Nos.  2  and  3  respectively.  Pig 
No.  1  was  put  in  pen  Xo.  1,  and  pigs  Kos.  2  and  3  together  in  pen  No.  2. 

It  may  be  well  to  state  here  that  ])en  No.  1  having  no  floor,  but  rest- 
ing on  the  ground,  was  moved  to  another  place  (each  time  its  own  width) 
every  other  day,  usually  at  noon,  in  order  to  preserve  cleanliness,  and 
pent>  Nos.  2  and  3  were  cleaned  and  swept  once  a  day,  except  where 
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stated  otherwise  in  the  following  pages.  The  food  of  all  .experimental 
pigs  was  the  same,  and  consisted  of  com  in  the  ear,  and  occasionally  a 
Uttle  green  clover  and  purslane  at  noon  or  in  the  evening.  The  water 
for  drinking  was  drawn  three  times  a  day  from  a  well. 

Aocount  of  pig  Xo.  1. — On  August  21 1  procured  from  Mr.  Bassett,  four  miles  north, 
of  Champa ipi,  a  diseased  Chester  White  pig,  four  months  old  (pig  No.  4),  which  I 
put  with  pisj  No.  1  in  pen  No.  1.  This  diseased  pig,  which  arrived  at  10.30  o^clock 
a.  m.,  exhibited  plain  and  unmistakable  symptoms  of  swine-plague;  its  temperature 
was  106p  F.,  and  its  skin,  on  lower  surface  of  the  body,  between  the  legs,  &c.,  was 
considerably  reddened.  The  temperature  of  pig  No.  1,  which  objected  to  being  ex- 
amined and  8trnj:^<rled  hard,  was  104^°  F. 

August  2*2. — Pig  No.  1  all  right ;  has  vigorous  appetite.  Pig  No.  4  at  8  o'clock  a.  m. 
very  sick;  has  a  peculiar,  short,  abrupt  cough;  at  1  o'clock  p.  m.,  dead. 

Fost-Dwrtem  examiuaiion. — Capillary  redness  in  the  skin  on  lower  surface  of  body  and 
between  the  legs ;  considerable  enlargement  of  lymphatic  glands ;  more  than  two- 
thirds  of  the  lungs  hepatized  and  gorged  with  blood-senmi ;  some  straw-colored  serum 
in  thoracic  cavity  and  pericardium  ;  and  morbid  growths  in  process  of  decay  (ulcerons 
tumors)  in  ciecnm  and  cojon. 

Received  at  1  o'clock  p.  m.  tliree  more  pigs,  each  about  three  months  old  (cross  of 
Berkshire  and  scrub),  of  Mr.  Schumacher,  a  butcher  in  Champaign,  who  had  bought 
the  same  of  a  farmer  ten  miles  southeast  of  Champaign.  I  designated  the  same  as  pigs 
Nos.  T),  G,  and  7.  Pigs  Nos.  5  and  6  appeared  to  be  perfectly  healthy,  and  were  put 
togetbor  in  pen  No.  3.  Pig  No.  7  was  apparently  indisposed ;  it  had  been  transported 
ten  miles,  crowded  together  with  twenty  others,  most  of  them  larger  and  older,  and 
exposed  for  several  hours  to  the  burning  rays  of  the  sun,  in  an  open  farm-wagon,  on 
a  very  hot  day.  It  was  panting  for  breath,  and  showed  symptoms  of  congestion  of 
the  lungs.  It  was  put  in  pen  No.  1  with  pig  No.  1,  before  dead  pig  No.  4  nad  been 
removed. 

August  23. — Pig  No.  1  perfectly  healthly.  Pig  No.  7  very  sick ;  breathes  ninety-two 
times  ])er  minute ;  shows  plain  symptoms  of  pleurites;  has  no  appetite,  but  is  atten- 
tive and  moves  (juiekly  when  disturbed.  It  died  at  8  o'clock  p.  m.  Post-mortem 
examination  rovejiled  pleurites  and  pericarditis ;  the  whole  surface  of  the  lunss  was 
loosely  agglutinated  to  costal  pleura,  and  the  substance  of  the  same  was  gorged  with 
exudation .  Xo  other  morhid  changes  whatever.  Whether  this  was  a  case  of  swine-plague 
or  not,  I  leave  to  my  readers  to  decide  for  themselves.  I  am  decidedly  of  the  opinion 
it  was  not,  because  none  of  the  other  twenty  pigs,  except  Nos.  5  and  6  (see  account 
of  them)  have,  up  to  date,,  contracted  the  disease,  as  I  have  learned  from  a  reliable 
source.  It  is  true  two  other  pigs  of  the  same  lot  showed  some  indispositioiji  on  the 
24th,  2r)tli,  and  2Gth  days  of  August,  but  were  all  right  again  the  next  day,  and  are 
healthv  v<'t. 

August  24. — Pig  No.  1  perfectly  healthy;  vigorous  appetite. 

August  2,")  to  27. — No  change. 

August  ^2^. — Weather  very  hot  and  sultry;  in  afternoon  severe  thunder-storm  and 
rain,  wliicli  eiiccted  a  sudden  cooling  of  the  atmosphere.    Pig  No.  1  in  perfect  health. 

August  21). — Pig  No.  1  coughed  once ;  being  exposed  in  an  open  pen  to  the  changes 
of  Wf  at  her  and  temperature,  it  has  possibly  taken  cold. 

August  :M\—r\(r  No.  1  perfectly  healthy ;  is  very  live^ly,  and  has  vigorous  appetite. 

August  31  to  September  4. — The  same. 

September  4. — The  same.  At  G.30  o'clock  p.  m.,  diseased  experimental  pig  No.  2  (see 
account  of  the  same  further  down)  was  put  in  pen  No.  1  with  pig  No.  1. 

September  5. — Pig  No.  1  perfectly  healthy.  Pig  No.  2  eats  nothing;  shows  plain 
symptoms  of  pneumonia. 

September  (). — Pig  No.  1  perfectly  healthy.  Pig  No.  2  died  at  6  o'clock  p.  m.  (For 
post-mortrm  examination,  which  was  made  immediately,  see  account  of  pig  No.  2.) 

September  7. — Pig  No.  1  perfectly  healthy,  and  has  remained  so  up  to  date.  Has 
always  lirst-rate  appetite,  has  never  refused  a  meal,  and  is  to-day  a  strong,  vigorous, 
and  thriving  pig.     (Made  use  of  the  same  for  another  experiment  on  Novemt>er  13.) 

2.  Aeeouut  of  pigs  Xos.  2  and  3. — August  ^il. — Both  pigs  are  perfectly  healthy;  L-ave 
good  ap])etite,  and  arc  active  and  lively. 

A  ugust  22. — Both  pigs  perfectly  healthy.  Inoculated  both  in  ri^ht  ear  at  1.30  o'clock 
p.  ni.  with  blood-serum  from  the  lungs  of  pig  No.  4,  which  had  died  at  1  o'clock  p.  m. 
The  operation  was  performed  by  means  of  a  small  .inoculation-needle,  made  for  the 
purpose  ot  inoculating  sheep  with  the  virus  of  sheep-pox.  Each  pig  received  two 
slight  punctures  on  the  external  surface  of  the  ear ;  the  serum  inoculated  was  less  than 
one-fourth  of  a  drop  ])er  animal.  The  blood-serum  used  was  of  a  faint  reddish  color, 
and  almost  lim])itl.  Examined  under  the  microscope  it  contained  a  few  red  blood-cor 
puscles,  numerous  bacillus-germs,  and  some  developed  hadlli  suia, 

August  2:3. — Pigs  Nos.  2  and  3  perfectly  healthy.    No  visible  reaction. 

August  24. — Both  pigs  perfectly  heaJthy ;  have  very  good  appetite. 
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August  25  and  26. — No  clianjcje. 

Jtiffuet  27. — Pig  No  2  appears  to  Lc  slightly  iiulisposod.  Pig  No.  3  apparently 
healtby. 

AuguHt  28. — Both  8ecm  to  be  healthy ;  eat  well. 

August  29. — Pig  No.  2  not  quite  as  lively  as  a  healthy  j>ig;  docs  not  seem  to  have 
very  good  appetite.  Pig  No  'X  shows  no  symptons  of  disease.  Temperature  of  pig  No. 
2,  105.4'^  F.,  and  of  No.  3,  101^'^  F.  Both  pigs  stniggled  very  nir.eh  while  bemg  ex- 
amined. 

AuguHt  30. — IMg  No.  2  not  very  lively,  and  shows  ji  tendency  to  lie  down  ;  does  not 
eat  as  well  as  formerly  ;  tenii>eratnre,  104^^  F.  At  feeding  time  in  the  evening  it  did 
not  arise,  nor  did  it  seem  to  earo  for  its  food.     Pig  No.  W  api)arently  all  right. 

August  31. — Pig  No.  2  shows  plain  symptoms  of  siekness;  arches  its  back,  and  moves 
with  short  undecided  steps.     I'ig  No.  3  appears  tabe  less  lively. 

Septcmher  1. — Both  pigs,  Nos.  2  and  3,  show  plain  symptoms  of  swine-xdague. 

Septcmhcr  2. — Pig  No.  3  seems  to  be  worse  than  pig  No.  2.  In  afternoon  the  eyes  of 
pic  No.  3  aiipeared  congested,  and  the  conjunctiva  iuiiltrated  with  blood.  Appetite 
of  Doth  animals  rather  poor.    Both  are  thirsty. 

September  3. — Pigs  Nos.  2  and  3  do  not  eat  anything ;  are  evidently  very  sick  ;  show 
great  indifTerence  to  surroundings,  and  do  not  like  to  come  out  of  tlieir  comer.  Both 
are  very  weak,  and  look  as  if  tlu^y  sutler  from  i)ressure  upoitthe  brain. 

SeptetnhiT  4. — Pigs  Nos.  2  and  3  have  not  touched  any  food ;  they  huddle  together  in 
their  comer,  lie  down,  and  will  not  get  up  unless  conii>elled  to  do  so.  Both  sliow  in- 
creasing muscular  weakness  and  emaciation.  At  C.30  o'clock  j).  m.  pig  No.  2  was 
removed  to  i>en  No.  1.     (See  account  of  pig  No.  1.) 

September  (), — Pig  No.  2  (now  in  pen  No.  1)  eats  nothing;  has  plain  symptoms  of 

{meumonia.     Pig  No.  3  (in  pen  No.  2)  is  getting  very  weak;  at  7  o'clock  p.  m.  is 
ying  flat,  and  in  a  dying  condition. 

Septemhei'  G. — Pig  No.  2  (in  i>en  No.  1)  very  sick.  Pig  No.  3  (in  pen  No.  2)  dead  in 
the  morning,  with  well-marked  rigor  mortis. 

Post-mortem  examination. — Skin  normal;  lymphatic  glands  enlarged;  left  lobe  of 
lungs  partially  hepatizcd ;  right  lobe  the  same,  but  hepatization  more  extensive ;  no 
Berum  in  thoracic  cavity ;  about  two  drachms  in  pericardium ;  heart  normal ;  spleen 
enlarged;  partially  coalesced  with  i^eritoneum  of  abdominal  wall,  which  shows  traces 
of  iniiamumtion;  some  small  ulcerous  tumors  on  surface  of  spleen,  and  adhesion  be- 
tween the  latter  and  the  colon ;  mest'nteric  glands  considerably  enlarged :  morbid 
growths  or  ulcerous  tumors,  and  a  few  worms  {trichocephalus  eretiatus),  the  lattttr 
partially  embedded  in  the  smaller  cu'cal  mucous  membrane  in  caecum;  blood  cxte&Y- 
asations,  and  capillary  conujcslion  in  nmcous  membrane  of  ca'cum,  colon,  illnmy  and 
stomach ;  liver  somewliat  enlar;>;ed ;  kidneys  norm:)l.  The  blood,  examined  under  the 
mici*osct»pe,  contained,  besides  red  l)h)od-coi'])uscles  with  ragged,  irregular  or  stai^ 
shaped  outlini^s,  a  few  v.'hite  blood-corpuscles  (fnmi  one  to  live  in  tlie  field),  numenmi 
bacillus-germs  in  various  stages  of  development,  and  a  few  developed  hacilli  suii. 
Pig  No.  2  died  at  (i  o'clock  p.  m.     (See  account  of  pig  No.  1.) 

rost-mortem  examination. — Skin  normal;    lunj^s  ])artially  hepatized ;   hcpatizatiiOii 
most  marked  in  anterior  lobes ;  small  (pianTity  of  serum  in  pericardium ;  liver  culaipAdi 
one  nematoid  in  choledochus;  abdominal  cavity  free  from  serum  ;  ecchymoses  on 
external  surface  of  colon  and  ca'cum ;   cjipillary  hyperjemia  and  swelling  in  < 
mucous  membrane  ;  several  small  ulcerous  tumors  in  caMtum,  esi>eeially  nearthi 
CHical  valve;  swelling,  capillary  congestion,  and  (extravasations  of  blood  in 
membrane  of  colon  and  ilium  ;  kidneys  noniial ;  bladder  empty  ;  mucous  ] 
of  stomach  similar  in  ai)])earauce  to  that  of  ca'ciim,  c<»lon,  and  ilium. 

Account  of  pig H  -Vov.  n  and  (J. — Pigs  Nos.  5  and  (>,  which  arrived,  as  has  be 
before,  August  22,  at  1  o'clock  p.  m.,  were  juit  in  ])en  No.  3,  and  at  1.30  o'clc^ 
the  colon,  the  heart,  and  a  piece  of  the  diseased  lungs  of  pig  No.  4  were  given  to 
They,  how<»ver,  touched  neither  colon,  heart,  nor  piece  of  lung. 

August  23. — Both  pigs,  Nos.  5  and  (5.  in  good  health,  and  eat  their  food  cree< 
nave  not  touched  the  colon,  heart,  and  piece  of  lung.  The  colon,  having  beco 
"Jntrid,  liad  to  be  removed;  heart  and  piece  of  lung  were  thrown  into  the  feed 

Angust  24. — Both  i)igs  healthy.     Heart   and  i)ioee  of  lung  have  disappoakvu, 
Vlietlicr  they  have  been  con  •nmed  by  the  i)i«j:s  or  V.y  rats  I  am  not  able  to  decide 
August  2,^). — Both  ))igs  lienltliv  :  haw  good  appetite,  and  eat  greedily. 
'Attgnst  2r.  and  27.— The  s:!Ti:e.* 

-August  2{^. — The  same.     August  c^th  was  a  very  hot  day,  but  a  severe  thnndei 
n  tbe  afternoon  etleeted  a  sudden  ctxding  of  the  atmosphere. 

Augunt  21). — Both  j)i^us,  Nos.  r>  aud  (i,  seem  to  have  a  slight  catarrah,  pre 
ODsequciicc  of  the  sudden  reduction  of  temperaturci  and  change  of  weathc. 
ongh  some. 

-^^uat  30. — Both  pigs,  to  all  api»earances,  all  right,  except  that  occasionAUj 
Wjen  can  be  heard.     Both  have  lirst-rate  appetites.' 
^Uffuet  31. — Both  pigs  apparently  in  perfect  health ;  appetite  good. 
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August  25  and  26. — No  change. 

August  27. — Pig  No  2  appears  to  be  slightly  indisposed.     Pig  No.  3  apparently 
healthy. 
August  28. — Both  seem  to  be  healthy ;  eat  well. 

August  29. — Pig  No.  2  not  quite  as  lively  as  a  healthy  pig;  docs  not  seem  to  have 
very  good  appetite.  Pig  No  3  shows  no  symptonsof  disease.  Temperature  of  pig  No. 
2,  105.4°  F.,  and  of  No.  3,  104^°  F.  Both  pigs  struggled  very  much  while  being  ex- 
amined. 

August  30. — Pig  No.  2  not  very  lively,  and  shows  a  tendency  to  lie  down  ;  does  not 
eat  as  well  as  formerly ;  temi)erature,  104^^  F.  At  feeding  time  in  the  evening  it  did 
not  arise,  nor  did  it  seem  to  care  for  its  food.     Pig  No.  3  apparently  all  right. 

August  31. — Pig  No.  2  shows  plain  ajTuptoms  of  sickness ;  arches  its  back,  and  moves 
with  short  undecided  steps.     Pig  No.*  3  appears  tabe  less  lively. 
September  1. — Both  pigs,  Nos.  2  and  3,  show  plain  symptoms  of  swine-plague. 
September  2. — Pic  No.  3  seems  to  be  worse  than  pig  No.  2.    In  afternoon  the  eyes  of 
pic  No.  3  appeared  congested,  and  the  conjunctiva  infiltrated  with  blood.    Appetite 
of  Doth  animals  rather  poor.    Both  are  thirsty. 

Septemher  3. — ^Pigs  Nos.  2  and  3  do  not  eat  anything ;  are  evidently  very  sick  ;  show 
great  indifference  to  surroundings,  and  do  not  like  to  come  out  of  their  comer.  Both 
are  very  weak,  and  look  as  if  they  suffer  from  i)ressure  upoitthe  brain. 

Septemher  4. — Pigs  Nos.  2  and  3  have  not  touched  any  food ;  they  huddle  together  in 
their  comer,  lie  down,  and  will  not  get  up  unless  compelled  to  do  so.  Both  show  in- 
creasing muscular  weakness  and  emaciation.  At  C.30  o'clock  ji.  m,  pig  No.  2  was 
removed  to  pen  No.  1.     (See  account  of  pig  No.  1.) 

Septemher  5. — Pig  No.  2  (now  in  pen  No.  1)  eats  nothing ;  has  plain  symptoms  of 
pneumonia.  Pig  No.  3  (in  pen  No.  2)  is  getting  very  weak  j  at  7  o'clock  p.  m.  is 
lying  flat,  and  in  a  dying  condition. 

September  G. — Pig  No.  2  (in  pen  No.  1)  very  sick.  Pig  No.  3  (in  pen  No.  2)  dead  in 
the  morning,  with  well-marked  rigor  mortis. 

Fost-morteni  examination, — Skin  noraial ;  lymphatic  glands  enlarged ;  left  lobe  of 
lungs  partially  hepatized ;  right  lobe  the  same,  but  hepatization  more  extensive ;  no 
fierum  in  thoracic  cavity ;  about  two  drachms  in  pericardium ;  heart  normal ;  spleen 
enlarged ;  partially  coalesced  with  peritoneum  of  abdominal  wall,  which  shows  traces 
of  inflammation ;  some  small  ulcerous  tumors  on  surface  of  spleen,  and  adhesion  be- 
tween the  latter  and  the  colon ;  mesenteric  glands  considerably  enlarged ;  morbid 
growths  or  ulcerous  tumors,  and  a  few  worms  {trichocepkalus  crenatus),  the  latter 
partially  embedded  in  the  smaller  ca*cal  mucous  membrane  in  caecum ;  blood  extrav- 
asations, and  capillary  congosl  ion  in  mucous  membrane  of  cjecum,  colon,  ilium,  and 
stomach ;  liver  somewhat  enlarged ;  kidneys  normal.  The  blood,  examined  under  the 
microscope,  contained,  besides  red  blood-cori)uscle8  with  ragged,  irregular  or  star- 
shaped  outlines,  a  few  v.iiite  blood-corpuscles  (from  one  to  five  intlie  field),  numerous 
bacillus-germs  in  various  stages  of  development,  and  a  few  developed  bacilli  suis. 
Pig  No.  2  died  at  G  o'clock  p.  m.     (Sec  account  of  pig  No.  1.) 

Post-mortem  examination. — Skin  normal ;  lungs  partially  hepatized ;  hepatization 
most  marked  in  anterior  lobes ;  small  quantity  of  sorimi  in  pericardium ;  liver  enlarged; 
one  nematoid  in  choledochus;  abdominal  cavity  free  from  serum  ;  ecchymoses  on  the 
external  surface  of  colon  and  cecum;  capillary  hypera^mia  and  swelling  in  caecal 
mucous  membrane  ;  several  small  ulcerous  tumors  in  cjecum,  especially  near  the  ilio- 
cajcal  valve;  swelling,  capillary  congestion,  and  extravasations  of  blood  in  mucous 
membrane  of  colon  and  ilium ;  kidneys  normal ;  bladder  empty  ;  mucous  membrane 
'>^  stomach  similar  in  appearance  to  that  of  cjecuni,  colon,  and  ilium. 

iceount  of  pigs  Xos.  5  and  G. — Pigs  Nos.  5  and  G,  which  arrived,  as  has  been  stated 
)efore,  August  22,  at  1  o'clock  p.  m.,  were  put  in  p(ai  No.  3,  and  at  l.r>0  o'clock  p.  m. 
'he  colon,  the  heart,  and  a  luece  of  the  diseased  lun^s  of  pig  No.  4  were  given  to  them, 
^^'^v,  however,  touched  neither  colon,  heart,  nor  ])iecc  of  lung. 

.dgust  23. — Both  pigs,  Nos.  5  and  (>,  in  good  health,  and  eat  their  food  greedily,  but 
>    'c  not  touched  the  colon,  heart,  andinece  of  lung.     The  colon,  having  become  very 
md,  had  to  be  removed ;  heart  and  i)ieco  of  lung  were  thrown  into  the  feed-trough. 
^ugmt  24. — Both  x»igs  h(;althy.     Heart  and  incce  of  lung  have  disap}>eared,  but 
•  '^ether  they  have  been  cousuniod  by  the  i)igs  or  by  rats  I  am  not  able  to  decide. 
iH^Msf  25. — Both  j)igs  healthy;  have  good  apx^'tite,  and  eat  greedily. 
August  2G  and  27. — The  snine. 

^'igust  28. — The  sanie.     August  *28Mi  wa.s  a  very  hot  day,  ]>ut  a  severe  thunder-storm 
ae  afternoon  effected  a  siKhlen  cooling  of  the  atmosi)here. 

xugust  21). — Both  })iLrs,  Nos.  5  and  (i,  seem  to  have  a  slight  catarrah,  probably  in 
/usequence  of  the  sudden  reductiuu  of  temperature  and  change  of  weather.     Both 
-"^gh  some. 

'-'qup*  '^(K — Both  pigs,  to  all  appearances,  all  right,  except  that  occasionally  a  slight 
^a  cc.    **>  ^^eard.     Both  have  lirst-rate  appetites. 

<'■  h  f^ifft   ir*T)8'*'^"tlv  '"  per^'^o^  TiAnif.h  J  appetite  good. 
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Sepiemher  1. — Both  pigs  all  right. 

September  2. — Tlio  same. 

September  3. — Tho  same.  Pig  No.  5  coughed  once  or  twice,  but  has  excellent 
appetite. 

September  4. — Pi^jj  No.  r>  coughs  again  a  few  times,  but  is  lively,  and  has  very  good 
appetite.     No.  (>  in  all  right  in  every  re8i)ect. 

Sejytetnher  ,">. — Both  ])igs  all  right. 

September  G. — Both  ])igM  have  good  appetite,  arc  very  lively,  and  seem  to  enjoy  good 
health.  At  l(».:iO  o'cjotk  a.  ni.,  the  entire  stomach,  cut  up  into  live  pieces,  tho  cuBCum, 
and  the  si)lr('n  of  pig  No.  'A  ^ve^e  given  to  them,  and  consumed  immediately  in  the 
presence  of  Dr.  Prentice. 

September  7. — Both  pigs,  Nos.  5  and  G,  have  very  good  appetite.  No.  5  has  a  slight 
cough,  and  a  slight  accumulation  of  mucus  in  the  inner  canthi  of  tho  eyes.  (For  fur- 
ther particulars  see  the  accounts  given  of  i)igs  Nos.  5  and  Gin  the  chapter  on  Symp- 
toms and  Morbid  Changes.) 

Having  tliiis  ascertained  by  experiments,  just  related,  that  swine- 
plague  is  infectious,  and  can  be  communicated  by  inoculation,  and  also 
througli  the  digestive  canal  by  a  consumi^tion  of  morbid  tissues^  I  con- 
sidered it  to  be  of  great  importance  to  ascertain,  if  i)ossible,  the  nature 
of  the  infectious  principle;  that  is,  to  decide  by  experiments  whether  it 
consists  in  something  corporeal,  endowed  with  life  and  power  of  propa- 
gation, or  in  some  invisible  chemical  agency  or  mysterious  fluid,  per- 
meating, as  has  been  supposed,  the  whole  animal  organism,  and  con- 
tained in,  or  clinging  to,  all  those  substances  which  possess  infectious 
properties,  or  constitute  tlie  bearers  or  vehicles  of  the  contagion.  As 
all  microscopical  examinations  of  the  blood,  morbid  tissues,  and  morlHd 
products  of  forty-two  animals,  which  had  been  affected  with  swine- 
plague  and  had  died  of  that  disease  or  been  killed  by  bleeding,  and 
repeated  micr()sco])ical  examinations  of  the  excretions  (urine  and  excre- 
ments) of  diseased  animals,  have  revealed  in  every  case  the  presence  of 
numerous  bacillus-germs  (micrococci  of  Hallier)  and  developed  bacilli 
suis,  I  deemed  it  necessary  to  ascertain  first,  if  possible,  the  relation 
which  these  extremely  small  microscopic  bodies  may  have  to  the  mor- 
bid process  and  to'the  infectious  principle.  For  that  purpose  I  com- 
menced iuiotlier  series  of  experiments,  and  bought  again,  on  September 
24tli,  tliree  very  nice,  perfectly  healthy  pigs,  each  a  little  over  three 
months  old,  of  ]\lr.  Burton,  residing  four  miles  southeast  of  Champaign. 
I  designated  on<^  of  them,  a  nearly  fidl-bred  Berkshire  barrow,  as  pig  A; 
another  oui\  a  roland-China  sow,  as  pig  B;  and  the  third  one,  also  a 
Pohmd-China  som',  as  pig  C     • 

Arconiit  nf  pifis  A,  />',  and  ('. — The  same  arrived  at  10  o'clock  a.  m.  Pig  A  was  put 
in  pen  No.  1  wiili  ]iig  No.  1 :  pig  B  in  pen  No.  *.?  with  pig  No.  6;  and  pig  C  by  itsolf  in 
tho  tlioroiit^lily  ( Icaiiscd  and  disinfected  pen  No.  2,  formerly  occnpied  by  pigs  Nos.  2 
and  3.  l'«ii  No.  'J  ii.id  licni  cloan  and  empty  since  Si^ptemher  6th,  and  was  again  dis- 
infcrtod  with  cailujlic  acid  lu'fore  pig  C  was  put  in. 

S(ptr„}h(r  'Sk — All  ihviH'  pigs,  A,  IJ,  and  C,  perfectly  healthy. 

Sej)trmbrr  ^3^\. — AH  three  i)igs  perfectly  healthy ;  have  good  appetite. 

Sepfi nilhr  'J'i. — Tho  same;  inocnlated  pig  C  with  cultivated  bacilli  and  hacillns- 
genus.  <  )ii  S«])t»'uil)(r  *J:U1,  I'rofessor  Burrill  charged  two  drachms  of  fresh  cow-milk 
with  a  incro  s])((k,  smaller  than  a  pin's  head,  of  a  decaying  morhid  growth,  or  ulcer- 
ous tnnior  oi"  the  cacnin  of  pig  No.  r>,  and  kept  the  vial  well  closed,  at  a  temiJcrature 
of  9-2^  F.  On  tho  ovoning  of  September  26th  the  milk  was  examined  under  the  mi- 
crosoo])('.  .nid  was  lonnd  to  contain  numerous  bacilli  nuis  and  bacillus-germs  (sec  draw- 
ing 111,  i\'^<.  '.'<  and  4),  the  same  as  fcmnd  in  the  blood-senmi,  or  exudation  of  diseased 
lungs,  aiul  in  tin-  docaying  suhstanc(»  of  the  intestinal  morbid  growths.  The  inocula- 
tion with  this  mill;  was  oxocutod  in  the  same  way  as  the  inoculations  of  pigs  Nos.  2 
and  3  ;  ])inictnros  wore  mado  cm  the  external  surface  of  the  left  ear. 

Septemlxr'Si. — All  throe  pigs  perfectly  healthy.  The  inociUation-punctures  on  the 
ear  of  C  slight  ly  swoUod. 

September  *J1».— Pigs  A,  B,  and  C,  all  right. 

September  30,  and  October  1. — ^AU  three  pigs  perfectly  healthy;  no  Bymptoms  of  dia* 
ease. 
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• 
October  2. — ^Pig  A  perfectly  healthy ;  pig  B  shows  symptoms  of  sickness,  sneezes,  has 
eruption  on  the  ears,  diminished  appetite,  and  is  not  as  lively  as  formerly.  As  a  ftill 
account  of  pig  B  has  already  been  given  in  the  chapter  on  symptoms  and  morbid 
changes,  it  will  not  be  necessary  to  repeat  what  has  been  said  there,  and  pig  B  may  be 
dropped.  Pig  C  apparently  all  right  in  the  morning.  At  noon^  pig  C,  too,  oommenees 
to  sneeze ;  sneezes  a  good  deal,  and  shivers  like  a  man  suffering  from  ague,  but  has 
good  appetite. 

October  3. — Pig  A  perfectly  healthy.  Pig  C  shows  slightly  diminished  appetite  and 
other  plain  symptoms  of  indisposition ;  is  less  lively,  and  has  a  tendency  to  lie  down ; 
the  sneezing  continues. 

October  4. — ^Pig  A  in  first-rate  health.  Pig  C  a  little  more  lively ;  has  fair  apx>etite, 
bnt  is  not  as  greedy  as  formerly. 

October  5.— Pig  A  in  fine  condition,  and  all  right  in  every  respect.  Pig  C  shivers, 
and  sneezes  again  a  good  deal,  but  does  not  show  any  other  perceptible  symptoms  of 
disease,  except  some  eruptidns  behind  the  ears,  and  on  the  external  surface  of  the 
same. 
October  6. — ^Pig  A  all  right  in  every  respect.  Pig  C  about  the  same  as  preceding  day. 
October  7. — ^Pig  A  perfectly  healthy.  Pig  C  has  good  appetite,  and  with  the  excep- 
tion of  4ts  coat  of  hair  being  a  little  rougher  than  nsual,  does  not  show  any  plain 
symptoms  of  disease. 

Made  two  post-mortem  examinations  of  pigs  which  had  died  of  swine-plague  at  Mr. 
Hossack's  place,  five  miles  southwest  or  Cnampaign.  In  the  evening  I  examined 
microscopically  the  blood-serum  or  exudations  or  the  diseased  lungs  of  one  of  Mr.  Hos- 
sack's  pigs,  and  found  normal  red  blood-corpuscles,  numerous  bacillus-germs  in  all 
stages  of  development — single,  budding,  budded  or  double,  and  aggregated  into  clus- 
ters— and  some  developed  bctcilli  suis. 

October  8.  Pig  A  all  right.  Pig  C  shivering  again.  In  the  forenoon  I  filtered  some 
ofthe  blood-serum  of  the  diseased  lungs  of  Mr.  Hossack's  pig  through  eight  filters — 
lA  very  finest  nsed  in  the  chemical  laboratory  of  the  1. 1.  University — ^for  the  purpose 
offireeingthe  serum  from  tha  bacilli  and  bacillus-germs ;  but  notwithstanding  thiat  I 
have  taken  all  possible  precautions,  the  filtrate,  which  was  almost  limpid,  still  con- 
tained, as  exammed  under  the  microscope,  a  great  many  bacillus-germs.  I  preserved 
it  in  a  vial  with  a  tight-fitting  ground-glass  stop. 

October  9. — ^Pig  A  healthy.    Pig  C  has  fair  appetite,  but  is  not  greedy.    I  filtrated 
the  filtrate  once  more  through  two  filters,  and  obtained  a  limpid  fluid,  which,  bow- 
ever,  at  a  microscopic  examination,  was  found  to  still  contain  some  bacillus-germs. 
Preserved  the  filtrate  again  in  a  clean  vial^  with  a  perfectly-fitting  ground-glass  stop. 
October  10. — ^Pig  A  healthy.    Pig  C  eats  it«  food,  but  is  rather  slow  at  it. 
October  11.  Pig  A  healthy.    Pig  C  about  the  same  as  on  preceding  day. 
October  12. — ^Pig  A  healthy ;  pig  C,  no  perceptible  change. 

October  13. — Pig  A  all  right  in  every  respect ;  pig  C  does  not  show  any  plain  symp' 
toms  of  disease  in  the  morning,  but  is  sneezing  again  in  the  evening. 

October  14. — ^Pig  A  in  perfect  health ;  pig  C  sneezes  a  good  deal,  but  has  fair  appetite. 
Took  up  again  the  filtrated  blood-serum,  and  finding,  on  examination  under  tiie 
microscope,  that  the  bacillus-germs  had  changed  to  bacilli  (see  drawing  XI,  figs.  1  and 
2),  I  filtrated  the  same  again  through  four  papers.  Dr.  Prentice  and  myself  examined 
the  filtrate  obtained  under  the  microscope  (850  diameters),  and  neither  of  us  being 
able  to  discover  any  bacillus-germs,  I  inoculated  pig  A  on  the  left;  ear  with  the  filtrate 
in  the  same  manner  in  which  the  other  pigs  had  been  inoculated.  Made  two  punct- 
pi^s,  but  used  a  needle  a  trifle  larger  than  the  one  used  before. 

October  15. — Pig  A  all  right ;  no  reaction  whatever.  Pig  C  sneezing,  but  fair  appe- 
f^te. 

October  16. — ^Pig  A  perfectly  healthy,  and  has  remained  so  up  to  date  (November  11th). 
t  has  never  refused  a  meal,  and  has  been  always  very  active  and  lively.  It  is  now  a 
'ery  fine  pig  and  in  a  first-rate  condition.  (Made  use  of  the  same  for  another  experi- 
"er*^  on  November  13. )  Pig  C  shows  plain  symptoms  of  disease ;  its  appetite  is  poo  , 
^c  -me  emaciation  has  gradually  tanen  place ;  at  least  C  has  not  improved  like  A, 
-r '  ^  ^ighs  about  half  as  much  as  the  latter,  notwithstanding  A  is  in  an  open  pen,  ex- 
,^^^d  to  the  inclemencies  of  the  weather,  and  C  in  a  good,  new  building,  -with  a  shin- 
rio4  roof,  in  which  it  is  amply  protected  against  the  changes  of  the  weather. 

"'*nh^  17. — Pig  C  rather  poor  appetite ;  breathing  a  little  accelerated,  and  coat  of 
■    '^what  rough  and  staring. 

8. — Pig  C  exhibits  plain  symptoms  of  swine-plague ;  its  breathing  is  accel- 
c  3neezes  a  good  deal,  and  its  appetite  is  poor.     Eats  some  in  the  evening. 

*"  9. — Pig  C  improving ;  has  better  apx)etite. 

'Cm         0  and  21. — Pig  C  much  improved ;  eats  its  food  again,  but  is  not  greedy. 
^^4^        ")     "^*Tf  C  is  livoiv  again,  and  eats  well — at  any  rate,  seems  to  care  more  for 
-    v,^  .   »c^  nti  th(     '''^  are  healing  and  disappearing. 

t/t*^  »'  .-n*  '    I  rk-rtf'An     »r|    -»«     *-ill"'  -rr*^'    --^t***/!  ^i — »Tt         Q  slififh^  f**'*"ac^ 
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Up  to  date  pig  C  has  presented  the  appearance  of  a  perfectly  healthy 
pig.  Its  ears  have  healed,  and  are  now  (November  11th)  perfectly  smooth. 
It  is  lively  and  greedy  for  its  food,  but  has  grown  very  little,  and  weighs 
to-day  about  half  as  much  as  pig  A.  It  can  be  seen  very  plainly  that 
pig  G  has  been  sick.  When  I  received  A,  B,  and  0,  A  was  slightly  the 
best  pig.  B  came  next,  and  C  was  the  smallest,  but  the  difference  was 
only  a  trifling  one. 

The  experiments  just  related  show  that  the  hacilli  and  their  germs 
must  have  a  causal  connection  with  the  morbid  process  of  swine-plague, 
because  an  inoculation  with  hacilli  and  bacillus-germs,  cultivated  in  such 
an  innocent  and  harmless  fluid  as  milk,  produced  the  disease,  while  an 
inoculation  with  blood-serum  from  diseased  lungs — a  highly  infectious 
fluid,  if  not  deprived  of  its  hacilli  and  bacillus-germs — ^remained  without 
the  slightest  eft'ect  after  it  had  been  freed  from  its  hacilli  and  badllus- 
germs.  I  know  very  well  that  the  result  obtained  can  hardly  be  consid- 
ered as  conclusive,  and  that  some  more  experiments  of  the  same  kind  are 
needed  to  confirm  the  conclusions  arrived  at. 

5.  THE  CONTAGION,  THE  CAUSES,  AND  THE  NATURE  OF  THE  MOBBID 

PROCESS. 

That  swine-plague  is  an  infectious  disease,  which  can  be  communi- 
cated to  heathy  animals,  has  been  demonstrated  by  my  experiments. 
It  has  fiirther  been  proven  that  an  exceedingly  smaU  quantity  of  an 
infectious  or  contagious  substance  (blood-serum  or  exudation,  for  in- 
stance) if  inoculated,  or  directly  absorbed  by  the  vascular  system,  is 
suflicient  to  produce  the  disease.  It  has  also  been  proven  that  moroid 
tissues  and  morbid  products,  if  consumed  by  healthy  pigs,  will  cause 
them  to  become  affected  with  the  plague.  Consequently,  two  ways  of 
infection  have  been  ascertained  with  certainty.  Further,  if  the  results 
of  the  post-mortem  examinations  are  inquired  into  more  closely,  it  will 
be  found  that  the  principal  morbid  changes  have  occurred  in  the  digest- 
ive canal,  but  especially  in  the  caecum  and  colon,  in  all  those  cases  in 
which  the  disease  had  been  communicated  by  way  of  the  digestive  ap- 
paratus ;  and  that,  on  the  other  hand,  the  principal  seat  of  liie  morbid 
process  has  been  in  the  organs  of  respiration  and  circulation,  or  in  the 
organs  situated  in  the  thorax  if  the  contagion  had  been  inoculated  or 
been  introduced  into  the  system  through  wounds  and  absorbed  by  the 
veins  and  lymphatics. 

Whether  an  inhalation  of  the  contagious  or  infectious  principle  into 
the  respiratory  passage  or  into  the  lungs  is  sufficient  to  produce  the 
disease  is  doubtful.  One  pig  (pig  No.  1),  an  animal  free  from  any  lesions 
or  wounds  whatever,  has  been  exposed  twice  and  has  not  contracted 
the  disease ;  but  while  exposed  and  immediately  after  its  pen  was  moved 
once  a  day,  and  as  the  pen  was  thus  kept  clean,  and  as  dry  earth  is  a 
good  disinfectant,  it  must  be  supposed  that  the  animal  was  never  obliged 
to  consume  the  contagious  principle  clinging  to  the  excrements  of  the 
diseased  animals,  neither  with  its  food  nor  with  its  water  for  drinking* 
Its  trough  was  cleaned  three  times  a  day,  and  always  before  fresh  water 
was  pomed  in.  Pig  B,  however,  was  exposed  only  once,  by  being  kept 
together  with  pig  Ko.  6,  and  contracted  the  disease  in  due  time.  But 
the  conditions  were  entirely  different.  Pen  No.  3,  in  which  both  pigs 
were  kept,  contains  a  wooden  iloor ;  pig  B  was  put  in  soon  after  pig  No. 
6  had  died,  and  the  pen,  otherwise  always  cleaned  once  a  day,  had  been 
left  dirty  (uncleaned)  on  purpose.  So  it  happened  that  the  ears  of  corn^ 
thrown  on  the  floor  for  food,  became  soiled,  though  perhaps  only  slightly, 
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with  tlio  (lung  and  the  urine  of  dead  pig  Xo.  5  and  diseased  pig  No.  6. 
Fnrther,  both  pigs  (Band  Ko.  0)  tramped  through  the  exerements  and 
soiled  their  I'eet,  and,  as  pigs  Avill  do,  went  with  their  dirty  feet  into  the 
trough  whieh  contained  the  water  for  drinking.  So  it  is  but  fair  to  suppose 
that  pig  B  contracted  the  disease,  not  by  inhaUng  the  contagion,  but  by 
consuming  the  same  with  its  food  and  water  for  drinking.  Hence  I  have 
come  to  tiie  conclusion  that  swine-plague  is  probably  not  communicated 
through  the  hmgs  by  an  inhalation  of  the  atmosphere  surrounding  the 
diseased  animals  or  by  simple  contact,  but  that,  in  order  to  effect  a  com- 
munication of  the  disease,  the  contagion  or  infectious  princii)le  must  be 
.introduced  directly  into  a  wound  within  the  reach  of  the  veins  and  lym- 
phatics, or  be  taken  up  by  the  digestive  apparatus.  This  conclusion  of 
mine  has  been  <*,oiToborated  by  several  facts,  some  of  which  I  had  an 
opportunity  to  observe  myself,  and  some  of  which  have  been  relajted  to 
me  by  reliable  persons.  To  mention  a  few  will  suffice :  Mr.  Henry  Yothy, 
who  lives  four  miles  north  of  Urbana,  informed  me  that  his  neighbor, 
Mr.  Stickgrath,  who  lives  only  one  hundred  yards  south  of  him,  lost 
every  hog  but  one  on  his  place;  that  he,  Yothy,  had  nineteen  head  of 
swine  shut  up  in  a  yard,  and  has  not  lost  a  single  animal,  notwithstand- 
ing StickgTath's  diseased  animals  have  been  running  at  large,  have 
tramped  all  around  Yothy's  i)ens,  and  come  every  day  close  to  the 
fence ;  but  that  his,  Yothy's,  hogs  have  no  lesions  or  wounds  whatever, 
and  having  remained  separated  frojn  Stickgrath's  hogs  by  a  fence,  had 
no  opportunity  to  consume  food  or  w^ater  soiled  with  the  excrements  or 
urine  of  the  latter,  and  to  become  infected  ii  that  way. 

Mr.  L.  Harris,  a  few  miles  north  ofChampaigi!!:,  kept  his  shoats  and  pigs 
separate  from  his  older  hogs.  Among  the  former,  swine  plague  made  its 
appearance,  a,nd  proved  to  be  very  fatal.  They  were  kept  in  a  yard 
west  of  the  house,  and  had  access  to  a  pasture  to  the  west  and  an  orchard 
to  the  south.  The  pecidiar,  offensive  smell  emanating  from  that  yard 
was  so  marked  that  I  perceived  it  several  times  very  plaiidy  when  pass- 
ing by,  at  a  distance  of  half  a  mile  or  more,  so  it  is  to  be  supposed  that 
considerable  contagion  must  have  been  floating  in  the  air.  The  yard  in 
which  Mr.  Harris  kept  his  old  hogs  (they  were  intended  to  be  fattened 
and  were  not  allowed  to  run  out  into  a  pasture)  was  not  over  fifty  yards 
south  or  southeast  of  the  yard  occupied  by  the  diseased  and  dying  shoats 
and  pigs,  consequently  the  wind,  usually  in  the  south,  carried  the  efflu- 
via and  the  foid  atmosphere  of  the  former  almost  constantly  into  the 
yard  occupied  by  the  old  hogs.  The  latter,  notwithstanding,"  remained 
exempted.  It  may  yet  be  stated  that  the  old  hogs  were  fed  exclusively 
with  corn,  and  received  nothing  but  well-wat<^r  for  drinking.  On  the  other 
hand,  I  have  not  been  able  to  learn  of  any  herd  remaining  exempted 
after  the  disease  had  once  mad^  its  appearance  in  the  immediate  neigh- 
borhood, unless  the  animals  constituting  the  herd  were  free  from  any  ex- 
ternal lesions,  were  watered  from  a  well,  fed  with  clean  food,  and  shut  up 
during  the  night  and  in  the  morning  till  the  dew  had  disappeared  from 
the  grass,  either  in  a  bare  yard  not  contahiing  any  old  straw-stacks,  or  in 
sties  or  pens.  Animals  allowed  to  rim  out  on  a  pasture  or  on  grass,  clover, 
or  stubble  fields  at  afl  times  of  the  day,  and  animals  that  had  external 
sores  or  wounds,  contracted  the  disease  sooner  or  later  in  every  instance 
where  the  plague  made  its  appearance  in  the  neighborhood.  Further, 
the  plague,  at  least  during  the  suimner  or  while  south  wind  was  prevail- 
ing, seemed  to  have  a  special  tendency  to  spread  from  south  to  north.  If 
the  history  of  swine-plague  is  inquired  into  it  will  probably  be  found 
that  that  tendency  has  been  i)revailing  eveiy  year.  This  year,  for 
instance,  the  disease  made  its  appearance,  as  I  have  been  infoimed,  for 
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the  lirst  time,  iu  Wisconsin.  These  facts,  of  course,  could  not  fail  to  be 
suggestive.  So  I  conceived  the  idea  that  the  contagious  or  infectious 
principle,  abundant  iu  the  excretions  of  the  diseased  animals,  might  rise  in 
the  air  in  daytime,  be  carried  off  a  certain  distance  by  winds,  and  come 
down  again  during  the  night  with  the  dew.  That  such  might  be  the 
case  appeared  to  be  possible,  because  the  excrements  of  hogs,  if  exposed 
to  the  intiuence  of  suidight,  heat,  rain,  and  wind,  are  soon  ground  to 
l)Owder  (partially  at  least),  which  is  line  enough  to  be  raised  into  the 
air  and  to  bo  carried  off  by  winds.  Moieover,  as  the  baeillus-germs, 
which,  I  have  no  doubt,  must  be  looked  upon  as  the  infectious  principle, 
are  so  exceedingly  small,  it  appears  to  be  possible  and  even  probable 
that  they  are  carried  up  into  the  air  by  the  aqueous  vai)ors  arising  from 
evaporating  uriue  and  moisture  contained  in  the  excrements,  and  from 
other  evaporating  fluids  (small  pools  of  water),  which  may  have  become 
polluted  with  the  excretions  of  sick  hogs.  To  ascertain  the  faets,  I  col- 
lected dew  from  the  herbage  of  a  hog-lot  occupied  by  diseased  animals, 
and  also  from  the  grass  of  an  adjoining  pasture,  and  on  examining  the 
same  under  the  microscope  I  found  the  identical  bacilli  and  bacillus- 
germs  invaiiably  found  iu  the  blood,  other  fluids,  and  morbid  tissues 
of  swine  ati'ected  with  the  plague.  (See  drawing  VII,  fig.  5.)  Conse- 
quently 1  have  come  to  the  conclusion  that  the  bacillus-germs  rise  into 
the  air  during  the  day,  are  carri(5d  fi*om  one  place  to  another  by  the 
wind,  and  are  introduced  into  the  organism  of  the  animal  either  by  eat- 
ing herbage  (grass,  clover,  &c.),  or  old  straw  covered  with  dew,  or  by 
entering  wounds  and  being  absorbed  by  the  veins  and  lymphatics. 
There  is,  however,  still  another  w^ay  by  w^hich  the  contagious  or  infec- 
tious principle  is  conveyed  from  one  place  to  another.  It  is  by  means 
of  running  water.  It  has  been  observed  that  wherever  swine-plague 
l)revailed  among  hogs  that  had  access  to  running  water  (as  small 
creeks,  streandets,  i!cc.),  that  all  the  hogs  and  pigs  w^hich  had  access 
to  the.  creek  or  streandet  below  contracted  the  disease,  usually  within 
a  short  time,  while  all  the  animals  which  had  access  above  remained 
exempted,  unless  they  became  infected  by  other  means.  I  could  cite  a 
large  nund)(4'  of  instances,  but  as  this  observation  has  been  made  every- 
where, i)rol>ably  nobody  who  is  at  all  acquainted  with  swine-plague  will 
ask  for  any  further  proof. 

As  to  the  di.stance  which  the  infectious  principle  can  be  conveyed 
through  the  air,  I  cannot  make  any  accurate  statements,  but  have  rea- 
sons to  believe  that  swine  located  a  distance  of  one  mile  from  any  dis- 
eased herd  will  be  safe.  To  decide  this  point,  which  is  of  very  great  im- 
portance, re(piires  careful  experiments. 

The  nature  of  the  infectious  or  contagious  principle, — The  experiments 
with  pigs  A  au<l  C,  though  not  conclusive  and  needing  repetition,  indi- 
cate very  strongly,  as  has  already  been  mentioned,  that  the  bacilli  and 
their  geri^is  found  invariably  in  the  blood,  in  the  morbidly  changed  tis- 
sues, and  in  the  excretions  of  the  diseased  swine,  must  constitute  the 
infectious  or  contagious  principle  of  swine-plague.  I,  for  my  part,  am 
convinced  tliat  such  is  the  case.  Still  I  should  hesitate  to  express  this 
opinion  it  it  was  supported  only  by  those  experiments  and  not  by  other 
facts,  sueli  as  the  i)eculiarities  in  the  spreading  of  the  disease,  the  man- 
ner in  whicli  the  infectious  principle  is  acting  and  is  communicated  to 
healthy  aniaials,  ;ind  the  workings  of  the  morbid  process.  (See  next 
chapter.)  .Vt  any  riite,  if  the  bacilli  and  bacillus-germs  constitute  the 
infectious  principle,  all  the  strange  featui'es  of  swine-plague  find  a  satis- 
factory explanation;  but  if  the  infectious  principle  consists  in  an  un- 
known and  mysterious  chemical  something,  the  peculiarities  of  the  dis- 
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ease  axe,  to  say  the  least,  enveloi)ed  in  mystery  and  cannot  be  explained. 
What  Professor  Beale  calls  bioplasm  could  not  be  discovered  under  the 
microscope. 

In  want  of  a  better  name  I  have  called  the  hadlli  "  hacilli  suis^^  be- 
cause the  same,  as  far  as  I  have  been  able  to  learn,  are  peculiar  to  and 
characteristic  of  swine-plague.  The  bacillus-germs  are  small  round 
bodies  of — as  near  as  I  can  figure  without  the  aid  of  a  micrometer — 
about  0.0007  millimeter  .diameter,  and  reflect  the  light  very  strongly. 
The  boGilli  suis  are  small,  almost  straight,  cylindrical  bodies  of  about 
0.003  to  0.005  millimeter  in  length,  and  0.0007  to  0.0008  millimeter  in 
thickness,  sometimes  moving  and  sometimes  without  motion,  and  in  cer- 
tain stages  of  development  slightly  moniliform,  but  in  others  apparentiy 
not.    (See  drawings.) 

The  causes. — ^Whether  the  disease  is  caused  exclusively  by  infection — 
by  tilie  bacilli  and  their  germs  being  conveyed  directly  or  indirectly  from 
diseased  animals  to  healthy  ones — or  whether  those  bacilli  suis  and  their 
genns  can  be  produced  independently  from,  and  outside  of,  the  organ- 
ism of  swine  J  whether,  in  other  words,  swine-plague  is  a  pure  contagion, 
caused  exclusively  by  means  of  the  infectious  or  contagious  principle, 
or  can  develop  spontaneously,  is  a  very  important  question,  which  can 
be  solved  only  by  protracted  experiments,  and  may  not  be  solved  at  aU 
until  the  question  as  to  whether  a  ^^generatio  equivocal  is  possible  or 
actually  taking  place  or  not  has  found  a  definite  solution.  If  the  baciUi 
suis  and  their  germs  constitute  the  sole  cause  of  swine-plague,  as  they 
undoubtedly  do,  the  disease  must  be  considered  as  a  pure  contagion, 
like  many  other  contagious  or  infectious  diseases,  not  capable  of  a  pro- 
topathic  or  spontaneous  development,  as  long  as  the  possibility  of  a 
^'generatio  equivocal  is  denied,  but  if  the  latter  is  admitted,  or  proved 
to  be  taking  place,  a  spontaneous  development  mustl3e  considered  not 
only  as  possible  but  also  as  very  probable. 

If  the  conclusions  I  have  arrived  at  concerning  the  cause  of  the  dis- 
ease are  correct,  and  I  have  scarcely  any  doubt  they  are,  the  question 
as  to  the  causes  has  been  solved.  Still,  as  a  positive  knowledge  of  the 
true  cause  or  causes  is  of  the  greatest  importance,  and  as  ijay  experi- 
ments are  not  numerous  enough  to  be  absolutely  conclusive,  further 
investigations  and  more  experiments  of  the  same,  or  of  similar  kind,  will 
be  very  desirable,  and,  indeed,  necessary,  in  order  to  obtain  absolute 
certainty  as  to  the  true  nature  of  the  cause  or  causes. 

One  thing  I  am  sure  of,  and  that  is  that  an  exclusive  com  diet,  as  has 
been  asserted  by  several  agricultural  writers,  wallowing  in  dirt  and 
nastiness,  starvation,  in  and  in  breeding,  &c.,  although  by  no  means 
calculated  to  promote  health  or  to  invigorate  the  animal  organism,  can- 
not constitute  the  cause  and  cannot  produce  a  solitary  case  of  swine- 
plague,  unless  the  infectious  principles  (the  bacilli  and  their  germs)  are 
present.  K  they  are,  then,  of  course,  dirt  and  nastiness,  consumption 
of  unclean  food  and  of  dirty  water,  facilitate  an  infection,  and  warmth 
and  moisture,  pregnant  with  organic  substances,  or  organic  substances 
in  a  state  of  decay,  are  undoubtedly  well  calculated  to  preserve  the 
bacillus-germs  and  to  develop  the  bacilli. 

Whether  the  disease  can  be  communicated  to  other  animals  besides 
^  swine  or  not,  is  a  question  I  am  trying  at  present  to  decide.  Some  time 
ago  I  had  an  occasion  to  throw  away  some  morbid  tissues  (parts  of  dis- 
eased lungs)  of  a  diseased  hog,  which  I  had  used  for  microscopical  ex- 
amination. I  threw  them — very  carelessly,  I  admit — into  an  empty  lot 
fall  of  rank  weeds,  across  the  road.  About  a  week  after  several  cMckens 
(four  or  five)  died  in  the  neighborhood,  of  so-called  ^^chicken-cholera.'* 
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Although  there  was  no  proof  whatever  that  these  chickens  had  con- 
sumed the  morbid  tissues,  there  was  a  possibility  that  they  had.  I 
bought  two  healthy  chickens,  kept  them  separate,  each  in  a  coop,  and 
fed  them  with  the  morbidly  changed  colon  of  a  diseased  pig.  They 
consumed  the  same  in  my  presence,  but  up  to  date  (November' 12th)  no 
results  have  made  their  appearance.  Further,  as  no  case  of  an  infection 
of  any  other  animals  besides  swine  has  come  to  my  knowledge,  it  would 
seem  that  swine-plague  is  a  disease  peculiar  to  swine  like  pleuro-pneu- 
monia  to  cattle. 

6.  THE  MORBID  PROCESS. 

Concerning  the  nature  of  the  morbid  process^  or  the  manner  in  which 
the  morbid  changes  are  brought  about,  the  microscope  has  made  some 
important  revelations. 

In  all  those  post-mortem  examinations  (fifty-three  in  number)  which  I 
have  made  since  August  3rd,  and  in  all  those  I  had  an  opportunity  of 
making  before  that  time,  I  found  the  lungs  more  or  less  aflected.  The 
same  were  partially  hepatized,  and  partially  fiUed  yet  with  fluid  exuda- 
tion 01  blood-serum.  Besides  that,  where  the  morbid  changes  in  the 
lungs  were  of  recent  origin,  innumerable  small  red  specks,  caused  by 
capUlary  h;y'pera?mia,  or,  rather,  a  stagnation  of  the  blood  or  embolism 
in  the  capillaries,  could  be  observed.  In  several  other  cases — ^four  or  five 
in  number — where  the  morbid  changes  in  the  lungs  were  not  of  a  recent 
origiD,  or  older  than,  say,  two  weeks,  innumerable  small,  round,  and 
larger  confluent  tuberculous-looking  centers  of  beginning  suppuration  or 
decay  (incipient  abscesses)  presented  themselves,  especially  in  the  lower 
and  anterior  portions  of  the  lungs,  and  usually  more  pronounced  in  the 
right  lobe  than  in  the  left  one.  My  Mend,  Dr.  Prentice,  who  is  not  ' 
only  a  veterinary  surgeon,  but  also  a  practicing  physician,  pronounced 
the  huigs  of  ]Mr.  Bassett's  boar  (two  years  old,  and  three  weeks  sick), 
thus  clianged,  similar  or  identical  in  appearance  to  the  consumptive  or 
tuberculous  lungs  of  a  human  being.  Close  investigation,  however, 
soon  revealed  the  fact  that  all  the  morbid  changes  found  in  the  lungs  of 
(lifleient  animals — innumerable  small  red  specks,  accumulation  of  blood- 
serum  or  exudation,  hepatization,  red,  brown,  and  gray,  and  incipient  ab- 
scesses— are  the  products  or  the  consequences  of  extensive  capillary  em- 
bolism. The  other  morbid  changes,  usually  found  in  the  thoracic  cavity, 
such  as  pleiuitis,  pericarditis,  accumulation  of  straw-colored  serum,  ana 
the  morbid  cliauges  found  sometimes  in  the  heart,  but  especially  in  iihe 
auricles,  in  which,  in  numerous  cases,  the  capillary  vessels  have  been 
found  to  be  gorged  with  blood,  tend  also  to  show  that  embohsm  consti- 
tutes the  cause,  or  at  least  the  main  cause,  of  all  those  changes.  The 
microscope  very  fortunately  has  revealed  how  this  embolism  is  eflfected. 
The  capillaries  of  the  lungs,  as  is  well  known,  are  narrower  than  those 
in  other  parts  of  the  body.  The  blood  of  the  diseased  animals,  and  es- 
I)ecially  the  blood-senim  deposited  in  the  affected  pulmonal  tissue,  con- 
tain invariably  large  numbers  of  bacillus-genns  and  bacilli.  These  oacil- 
lus-germs,  as  I  have  observed  with  the  microscope,  and  as  Hallier,  who 
calls  them  micrococci,  niue  years  ago  found,  bud  and  develop  to  Imcilliy 
and  show,  at  a  certain  period  of  their  development,  a  great  tendency  to 
agglutinate  to  each  other,  and  to  form  in  that  way  larger  or  smaller,  ir- 
regular-shaped, and  apparently  somewhat  viscous  clusters.  (See  draw- 
ing II,  lig.  1 ;  drawing  IX,  fig.  1  a.)  These  clusters,  or  some  of  them, 
are  large  enough  to  close  or  to  obstruct  the  finer  capillaries,  and  to  stop 
in  that  way  the  capillary  circulation.  As  a  necessary  consequence,  the 
serum  of  the  blood  transudes  through  the  walls  of  tiie  capillary  vessels, 
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and  is  deposited  in  tlio  tissue  of  the  lungs,  in  the  thoracic  cavity,  and  in 
the  pericardium.  In  some  cases,  and  at  sonie  plaees,  the  tender  walls  ot 
the  finer  ca])illaries  yield  to  the  pi*essurc  and  rupture,  and  then  extrava- 
sations of  blood,  such  as  have  been  obsers'ed  in  several  cases,  are  the  con- 
sequence. The  capillary  redness,  and  the  red  and  purple  spots  obser\^ed 
in  certain  comparatively  fine  portions  of  the  akin,  and  in  the  subcu- 
taneous tissues,  1  have  no  doubt,  are  also  a  product  of  the  same  process, 
and  are  caused  by  capillary  embolism.  If  the  animals  would  only  live 
long  enougli,  gangrene  or  mortification  of  parts  of  the  skin  would  be  met 
with  quite  often,  but  as  other  morbid  changes  cause  death,  and  thus 
terminate  tlie  morbid  process  usually  before  the  stagnation  of  the  blood 
in  the  skui  becomes  i>erfect,  gangrene  or  mortification  has  been  found 
only  once  in  the  skin  on  the  lower  surface  of  the  body.  Certain  morbid 
changes  in  the  abdominal  ca\dty,  such  as  abdominal  dropsy,  and  the 
blood  extravasations  found  repeatedly  in  various  organs,  such  as  stom- 
ach and  intestines,  are  due  to  the  same  cause.  The  clusters  of  bacillus- 
germs  also  constitute  i)robably  the  cause  of  the  swelling  of  the  lymphatic 
glands.  Microscopic  examinations  of  the  interior  of  those  glands  ^see 
drawing  IV,  fig.  3)  revealed  invariablj^,  besides  some  lymph-corpuscles, 
immense  numbers  of  hacilU  and  bacillus-germs  in  different  stages  of  de- 
velopment, some  budding,  some  agglutinated  to  each  other,  and  some 
in  process  of  agglutination,  &c.  These  clusters  of  bacillus-genns,  it 
seems,  not  only  close  the  capillary  blood-vessels,  but  probably  also  the 
finer  lymphatics  ramifying  in  the  glands ;  a  swelling  of  the  latter,  there- 
fore, is  a  natural  consequence. 

The  production  of  the  morbid  growths  (swine-plague  tumors  would  bo 
a  good  name),  which  are  found  in  nearly  every  case  on  the  mucous  mem- 
•  brane  of  the  caecum  and  colon,  and  sometimes,  though  not  so  often,  on 
the  mucous  membrane  of  other  intestines,  such  as  Uium,  jejunum,  duode- 
num, stomach,  gall-bladder,  and  uterus,  and  even  on  the  conjuncti^ra.  and 
the  gums,  is  not  so  easily  explained.  It  seems  that  a  proliferous  process 
is  taking  place;  new  epithelium-cells  and  connective-tissue  corpuscles 
are  formecl  rapidly^  but  decay  before  fully  developed.  These  new  morbid 
and  rapidly  decaymg  cells  are  imbedded  in  a  stroma  of  a  dense  connec- 
tive tissue  which,  too,  is  a  morbid  product,  and  formed  rapidly.  In  the 
older  and  larger  morbid  gi'owtlis  or  tumors  in  the  coecum  and  colon  this 
connective  tissue  is  usually  very  abundant,  especially  in  the  frequently 
I)edicle-shaped  foot  or  basis.  The  proliferous  morbid  growths  whici 
occur  in  the  small  intestines  arc  almost  destitute  of  it.  If  these  morbid 
growths  or  tumors  are  examined  under  the  microscope,  immense  num- 
bers of  haoilli  siiis,  some  of  them  moving  very  rapidly  and  others  at  rest 
(sometimes  some  other  ba(;teria),  and  comI)arativc^ly  few  bacillus-germs 
will  be  seen.  (Sec  drawing  III,  fig.  5;  draAving  YI,  fig.  1 ;  drawing  V, 
fig,  2;  dmwing  I\',  11^:^.  2;  drawing  YII,  fig.  2,  and  drawing  X,  fig.  2.) 
It  a])pears  to  be  probable  that  the  excessive  i)roliferous  gi'owth  of  the 
epithelium-cells  and  ccmnexjtive-tissue  coi^>nscles  is  (»aused  by  a  constant 
irritation  of  the  nuicous  membrane,  or  of  the  inembrana  intermedia 
(basement  or  limitary  membrane,  Fleming),  ])roduced  by  the  hacilU,  This 
is  the  moi'c  ])robal)le,  as  thosi^  morbid  growths  occur  esi)e(!ially  in  such 
parts  of  the  alimentars^  canal  in  whicth  the  food  is  known  to  tarry  the 
longest,  in  the  cacuni  and  in  tlie  colon.  The  morbid  changes  (ulcera- 
tions) found  occasionally  in  the  skin,  when*,  they  sometimes  cause  whole 
portions  to  bectome  mortified  or  decayed  and  to  slongh  off,  occur,  it  seems, 
only  in  i)arts  wiicie  a  wound  or  lesion  has  been  existing  mto  which  the 
infectious  i)rincij)Ie,  th(^  bacilli  or  lluur  germs,  have  been  introduced;  so, 
for  instan(!(%  in  1  he  teats  of  brood-sows  wouiulcd  by  pigs,  and  in  the  nose 
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of  liogs  and  pigs  that  have  been  ringedv  These  morbid  changes  in  the 
skin,  it  would  seem,  are  produced  in  a  similar  way  as  the  morbid  growths 
in  the  intestines,  with  only  this  difierence,  that  instead  of  an  excrescence 
loss  of  substance  makes  its  appearance.  The  skin  is  constantly  exposed 
to  the  atmospheric  air,  and  to  a  much  lower  and  more  changeable  tem- 
perature than  the  mucous  membrane  of  the  intestines,  and  in  consequence 
the  process  of  decay  may  become  more  rapid  and  may  exceed  the  i>rob- 
ably  slower  process  of  production. 

7.  PERIOD  OP  INCUBATION. 

The  period  of  incubation — x>^rhai)s  more  correctly  "stage  of  colonisa- 
tion,'' Ivlebs — or  the  time  passing  between  an  infection  and  the  fii^t  out- 
break of  the  disease,  I  have  found  to  be  from  five  to  fifteen  days,  or  on 
an  average  of  about  seven  days.  Still,  I  have  x^o  doubt  that  in  single 
cases  an  outbreak  may  take  place  a  day  or  two  sooner,  and  in  others, 
though  rarely,  a  day  or  two  lat^r. 

8.  ]\tEASURES  OF  PREVENTION. 

As  s^vine-plague  is  a  contagious  or  infectious  disease,  which  spreads 
everywhere  by  means  of  direct  and  indirect  infection,  and  as  a  sponta- 
neous development  is  problematic,  or  has  not  yet  been  proven,,  the  priu- 
cipal  means  of  prevention  must  consist  in  preventing  a  dissemination  of 
the  contagious  or  infectious  principle,  and  in  an  immediate,  prami)t,  and 
thorough  destruction  of  the  same  wherever  it  may  be  found.  To  prevent 
successfully  a  dissemination  of  the  contagion  and  to  secure  a  prompt 
destruction  of  the  same,  stringent  legislation  will  be  found  necessary. 
As  it  is,  the  contagion  or  the  infectious  principle  is,  and  has  been, 
disseminated  thiough  the  whole  countrjr  in  a  wholesale  manner,  as  I 
shall  show  immediately.  Duiing  the  first  month  of  my  presence  in 
Champaign  I  stopped  at  the  Doane  House,  a  hotel  belonging  to  the 
Illinois  Central  Ilailroad  Company,  and  constituting  also  the  railroad 
depot.  Every  night  car-loads  of  diseased  hogs  destined  for  Chicago 
passed  my  window.  Only  a  very  short  time  ago,  on  one  of  the  last 
days  of  October,  a  farmer,  J,  T.  M.,  living  near  Tolono,  scdd  sixty-seven 
hogs  (some,  if  not  all  of  them,  diseased  and  a  few  of  them  already  in  a 
dying  condition)  for  two  cents  a  pound,  to  be  shipped  to  Chicago,  I 
could  (ut(».  numerous  instances,  but  I  think  it  is  not  necessary,  because 
these  facts  are  known  to  every  one  where  swine-plague  is  prevailing. 
Besides,  in  nearly  every  little  town  in  the  neighborhood  of  whjch  cases 
of  swine  ])lague  are  of  frequent  Qccurrence,  is  a  rendering  estabhshment 
to  which  dead  hogs  arc  brought.  These  establishments  pay  one  cent  a 
pound,  and  the  farmers  haul  their  dead  hogs,  sometimes  ten  or  fifteen 
miles,  in  oixn  wagons,  past  farms,  bams,  and  hog-lots,  and  disseminate 
thereby  the  ginms  of  the  disease  through  the  whole  country.  The  trans- 
portation of  dead  hogs  by  wagon,  I  admit,  might  be  stoi>ped  by  State 
laws,  but  tiic  latter  i)rove  usually  to  be  ineffective  where  raih-oad  com- 
panies (interstate  and  international  trafiic)  are  concerned.  1  include 
mternational  tratiic,  because  swine-plague  is  or  has  been  prevailing  in 
Europe.  licsiiU  .s  that,  there  are  other  contagious  diseases  which  spread 
exclusively  by  means  of  their  contagion — 1  will  mention  only  glanders, 
foot  and  moutli  disease  or  aphtha?,  and  pleuro-pneumonia  of  cattle — and 
can  be  stamped  out  and  be  prevented  from  spreading  only  by  etficient 
Congi*essional  legislation.    Pleuro-pneumonia  particidarly  deserves  spe- 
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cial  attention.  It  has  already  gained  a  firm  foothold  in  the  East,  and 
would  undoubtedly  invade  the  West  very  soon,  or  would  have  done  so 
long  ago,  if  the  traffic  in  cattle  were  from  East  to  West  instead  of  from 
West  to  East.  It  may,  however,  at  any  time  be  carried  to  the  West  by 
shipments  of  bloo<led  (tattle  from  the  East  the  same  as  it  was  imx>orted 
from  Holland  to  Xew  York,  and  having  once  entered  any  of  the  Western 
States  or  Territories  it  will  soon  find  ample  means  to  spread  toward  the 
East  again  and  to  sweep  the  whole  country.  If  it  comes  to  that  it  will 
prove  to  be  much  more  disastrous  to  the  live-stock  interest  of  the  United 
States  than  8wine-i)lague  or  any  other  contagious  disease. 

If  any  transportation  of,  or  traffic  in,  diseased  and  dead  swine  is  ef- 
fectually prohibited  by  proper  laws,  a  spreading  of  the  swine-plague  on 
a  large  scale  will  bo  impossible,  and  its  ravages  wiU  remain  limited  to 
locaUties  where  the  disease-germs  have  not  been  destroyed,  and  been 
preserved  till  the  same  find  sufficient  food  again.  In  order  to  prevent 
such  a  local  spreading,  two  remedies  may  be  resorted  to.  The  one  is  a 
radical  one,  and  consists  in  destroying  every  sick  hog  or  pig  immediately, 
wherever  the  disease  makes  its  appearance,  and  in  disinfecting  the  in- 
fected premises  by  such  means  as  are  the  most  eflective  and  the  most 
practicable.  K  this  is  done,  and  if  healthy  hogs  are  kept  away  fix)m 
such  a  locality,  say  for  one  month  after  the  diseased  animals  have  been 
destroyed,  and  tlie  sties,  pens,  &c.,  disinfected  with  chloride  of  lime  or 
carbolic  acid,  and  the  yards  plowed,  &c.,  the  disease  wiU  be  stamjied 
out.  I  know  that  this  is  a  violent  way  of  dealing  with  the  plague,  but 
In  the  end  it  may  prove  to  be  by  far  the  cheapest.  The  other  remedy  is 
more  of  a  palliative  character,  and  may  be  substituted  if  swine-pla^e, 
as  is  now  the  case,  is  prevailing  almost  everywhere,  or  in  cases  in  which 
the  radical  measures  are  considered  as  too  severe  and  too  sweeping.  It 
consists  in  a  perfect  .isolation  of  every  diseased  herd,  not  only  during 
the  actual  existence  of  the  plague  but  for  some  time,  say  one  month, 
after  the  occurrence  of  the  last  case  of  sickness,  and  after  the  sties  and 
pens  have  been  thoroughly  cleaned  and  disinfected  with  carbolic  acid 
or  other  disinfectants  of  equal  efficiency,  and  the  yards,  &c.j  plowed. 
Old  straw-stacks,  &c.,  must  bo  burned,  or  rdpidly  converted  into  ^la- 
nure.  It  is  also  very  essential  that  diseased  animals  are  not  allowed  any 
access  to  running  water,  streamlets,  or  creeks  accessible  to  other  healthy 
swine.  Those  healthy  hogs  and  pigs  which  are  within  the  possible  influ- 
ence of  the  contagious  or  infectious  principle,  perhaps  on  the  same  farm 
or  in  the  immediate  neighborhood  of  a  diseased  herd,  must  be  pro- 
tected by  special  means.  For  these,  I  think,  it  will  be  best  to  make 
movable  pens>  say  eight  feet  square,  of  common  fence-boards  (eleven 
fence-boards  will  make  a  pen) ;  put  two  animals  in  each  pen;  place  the 
latter,  if  possible,  on  high  and  dry  ground,  but  by  no  means  in  an  old 
hog-lot,  on  a  manure-heap,  or  near  a  slough,  and  move  each  pen  every 
noon  to  a  new  ])lace,  untU  after  all  danger  has  passed.  If  this  is  done 
the  animals  will  not  be  compelled  to  eat  their  food  soiled  with  excre- 
ments, and  as  dry  earth  is  a  good  disinfectant,  an  infection,  very  likely, 
will  not  take  i)lace.  Besides  this,  the  troughs  must  always  be  cleaned 
before  water  or  food  is  put  in,  and  the  water  for  drinking  must  be  fresh 
and  pure,  or  be  drawn  from  a  good  >vell  imniodiately  before  it  is  poured 
into  the  troughs.  Water  from  ponds,  or  tliat  which  has  been  exposed 
in  any  way  or  manner  to  a  eontiunination  with  the  infectious  principle, 
must  not  be  used.  If  all  this  is  complied  with,  and  the  disease  notwith- 
standing should  make  its  appearance  and  attack  one  or  another  of  the 
animals  thus  kept,  very  likely  it  will  remain  confined  to  that  one  pen. 

Jf  the  hogs  or  pigs  cannot  be  treated  in  that  way,  it  \\ill  be  advisable 
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to  keep  every  one  shut  up  in  its  pen,  or  in  a  bare  yard,  from  sundown 
until  the  dew  next  morning  ha«  disappeared  from  the  grass,  and  to  allow 
neither  sick  hogs  nor  pigs,  nor  other  animals,  nor  even  persons,  who 
have  been  near  or  in  contaet  with  animals  affected  with  swine-plague,  to 
come  near  the  animals  intended  to  be  protected.  That  good  ventilation 
and  general  cleanliness  constitute  valuable  auxiliary  measures  of  i)re- 
vention  may  not  need  any  mentioning.  The  worst  thing  that  possibly  can 
bo  done,  if  swine-plague  is  prevailing  in  the  neighborhood,  is  to  shelter 
the  hogs  and  pigs  under  or  in  an  old  straw  or  hay  stack,  because  noth- 
ing is  more  apt  to  absorb  the  contagious  or  infectious  principle,  and  to 
preserve  it  longer  or  more  effectively  than  old  straw,  hay,  or  manure- 
heaps  composed  mostly  of  hay  or  straw.  It  is  even  probable  that  the 
contagion  of  swine-plague,  like  that  of  some  other  contagious  diseases, 
if  absorbed  by,  or  clinging  to,  old  straw  or  hay,  &c.,  will  remain  effective 
and  a  source  of  spreading  the  disease  for  months,  and  maybe  for  a  year. 

Therapeutically  but  little  can  be  done  to  prevent  an  outbreak  of  swine- 
plague.  Where  it  is  sufficient  to  destroy  the  infectious  principle  outside 
of  the  animal  organism,  carbolic  acid  is  effective,  and,  therefore,  a  good 
disinfectant ;  but  where  the  contagious  or  infectious  principle  has  already 
entered  the  animal  organism  its  value  is  doubtful.*  Still,  wherever  there 
is  cause  to  suspect  that  the  food  or  the  water  for  drinking  may  have  be- 
come contaminated  with  the  contagion  of  swine-plague,  it  will  be  advis- 
able to  give  every  morning  and  evening  some  carbolic  acid,  say  about 
ten  drops  for  each  animal  weighing  from  one  hundred  and  twenty  to  one 
hundred  and  fifty  pounds,  in  the  water  for  drinking ;  and  wherever  there 
is  reason  to  suspect  that  the  infectious  principle  may  be  floating  in  the 
air,  it  will  be  advisable  to  treat  every  wound  or  scratch  a  hog  or  pig  may 
happen  to  have  immediately  with  diluted  carbolic  acid.  During  a  time, 
or  in  a  neighborhood  in  which  swine-plague  is  prevailing,  care  shoujd  be 
taken  .neither  to  ring  nor  to  castrate  any  hog  or  pig,  because  every 
wound,  no  matter  how  small,  is  apt  to  become  a  port  of  entry  for  the 
infectious  principle,  and  the  very  smallest  amount  of  the  latter  is  suffi- 
cient to  i)roduce  the  disease. 

StUl,  all  these  minor  measures  and  precautions  will  avail  but  little 
unless  a  dissemination  of  the  infectious  principle^  or  disease-germs,  is 
made  impossible.  1.  Any  transportation  of  dead,  sick,  or  infected  swine, 
and  even  of  hogs  or  pigs  that  have  been  the  least  exposed  to  the  con- 
tagion, or  may  possibly  constitute  the  bearers  of  the  same,  must  be 
eft'ectively  prohibited.  2.  Every  one  who  loses  a  hog  or  pig  by  swine- 
plague  must  be  compelled  by  law  to  bury  the  same  immediately,  or  as 
soon  as  it  is  dead,  at  least  four  feet  deep,  or  else  to  cremate  the  carcass 
at  once,  so  that  the  contagious  or  infectious  principle  may  be  thoroughly 
destroyed,  and  not  be  carried  by  dogs,  wolves,  rats,  crows,  &c.,  to  other 
places. 

Another  thing  may  yet  be  mentioned,  which,  if  properly  executed, 
will  at  least  aid  veiy  materially  in  preventing  the  disease;  that  is,  to 
give  all  food  either  in  clean  troughs,  or  if  com  in  the  ear  is  fed,  to  throw 
it  on  a  wooden  platform  which  can  be  swept  clean  before  each  feedin 
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9.  TREATMENT. 

If  the  cause  and  the  nature  of  the  morbid  process  and  the  character 
and  the  importance  of  the  morbid  changes  are  taken  into  proi)er  con- 
sideration, it  cannot  be  expected  that  a  therapeutic  treatment  will  be  of 
much  ^vail  in  a  fully  developed  case  of  swine-plague.    "  Specific'^  reme- 
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dies,  siicli  as  arc  advertised  in  column  adverftsements  in  certain  news- 
papers, and  waiTanted  to  be  infallible,  or  to  cni-e  everj'  case,  can  do  no 
good  v.hatcver.  Tliey  are  a  downright  Iraud,  and  serve  only  to  draw 
the  money  ont  of  the  pockets  of  the  despairing  fanner,  who  is  ready  to 
catch  at  any  straw.  Xo  cure  has  ever  l>een  found  for  glanders,  anthrax, 
and  cattle-plague,  diseases  that  have  been  known  for  more  than  two 
thousand  years,  and  that  have  been  investigated  again  and  again  by 
the  most  learned  veterinarians  and  the  best  practitioners  of  Eiu'ope, 
and  yet  there  is  to-day  not  even  a  prospect  that  a  treatment  will  ever  be 
discovered  to  which  those  diseases,  once  fully  developed,  will  yield. 
Neither  is  there  any  prospect  or  probability  that  fully  developed  swine- 
plague  will  ever  yield  to  treatment.  It  is  true  that  the  bacilli  suis  and 
their  germs  can  be  killed  or  destroyed  if  outside  of  the  animal  organism, 
or  within  reach  on  the  surface  of  the  animaPs  body.  Almost  any  known 
disinfectant — carboUc  acid,  thymic  acid,  chloride  of  lime,  creosote,  and 
a  great  many  others — ^will  destroy  them.  But  the  bacilli  and  their  germs 
are  not  on  the  surface  of  the  body,  except  in  such  parts  of  the  skin  and 
accessible  mucous  membranes  (conjunctiva  and  gums)  that  may  happen 
to  have  become  affected  by  the  morbid  process.  They  are  inside  of  the 
organism,  and  not  only  in  every  part  and  tissue  morbidly  affected,  in 
every  morbid  product,  and  in  every  lymphatic  gland,  but  they  are  also  in 
every  drop  of  blood  and  in  every  particle  of  a  drop  of  blood  circulating 
in  the  whole  organism.  Who,  I  would  like  to  ask,  will  have  the  audacity 
to  assert  that  he  is  able  to  destroy  those  bacilli  and  their  germs  without 
disturbing  the  economy  of  the  animal  organism  to  such  an  extent  as  to 
cause  the  immediate  death  ot  the  animal?  But  even  if  means  should 
be  found  by  which  the«c  bacilli  and  their  germs  can  be  destroyed  with- 
out serious  injury  to  the  animal,  a  destruction  of  the  same  will  not  be 
sufficient  to  eflect  a  cure.  Important  morbid  changes  must  be  repaired; 
extensive  embolism  is  existing  in  some  very  ^'ital  organs;  a  rapid,  pro- 
liferous growth  of  morbid  cells  has  set  in ;  some  of  the  intestines  (cae- 
cum and  colon)  may  have  become  perforated;  exudations  have  been 
deposited  in  the  lungs,  in  the  thoracic  cavit^',  in  the  pericardium,  and  in 
the  abdominal  cavity ;  the  heart  itself  may  have  been  morbidly  changed, 
and  every  lym]>hatie  gland  in  the  whole  organism  become  diseased. 
How,  I  would  like  to  know,  will  those  quacks  who  advertise  their  "Sure 
Cure"  and  their  high-sounaing  "  Specifics"  to  swindle  tlie  farmer  out  oi 
his  hard-earned  dollars  and  cents — how^  I  ask,  will  those  quacks  restore, 
repair,  stop,  and  reduce  all  those  morbid  changes'? 

Still,  I  do  not  wish  to  say  that  a  rational  treatment  can  do  no  good: 
on  the  contrarv,  it  jnav  in  raanv  cases  avert  the  worst  and  most  fatal 
morbid  changes,  and  may  thereby  aid  nature  considerably  in  effecting 
a  recovery  in  all  those  cases  in  which  the  disease  presents  itself  in  a  nuld 
Ibrjn,  and  in  which  very  dangerous  or  irreparable  morbid  (*hangea  have 
not  yet  taken  phwe.  A  good  dietetical  treatmeiit,  however,  including  a 
strict  obseiTation  of  sanitary  principles,  is  of  much  more  importance 
than  the  use  of  medicines.  In  the  first  place,  tlie  sick  animals,  if  possi- 
ble, should  be  kept  one  by  one  in  separate  pens.  The  latter,  if  mov- 
able— movable  ones,  i)erhaps  six  to  eight  feet  s([uare  and  without  a 
fiooi',  are  preferable — ought  to  be  mov.ed  (mce  a  day,  at  noon,  or  after  the 
dew  has  disa])i)eared  from  the  grass;  if  the  pens  are  not  movable,  they 
nmst  be  kept  scrui)ulously  clean,  becaus(i  a  i)ig  alVected  with  swine 
l)lague  has  a  Aitiated  appetite,  and  eats  its  own  excrements  and  those 
of  others,  and,  as  those  excrements  contain  innum(*ral)le  bacilli  and  their 
germs,  will  add  thereby  fuel  to  the  flame ;  in  other  words,  will  increase 


DISEASES   OF   SWINE   AND   OTHER   ANIMALS.  359 

the  extent  and  tlie  malignancy  of  the  morbid  process  by  introducing 
into  tbo  organism  more  and  more  of  tlie  infectious  principle.  The  food 
given  ought  to  be  clean,  of  the  very  best  quality  and  easy  of  digestion, 
and  the  water  for  drinking  must  be  clean  and  fresh,  be  supplied  three 
times  a  day  in  a  clean  trough,  and  be  drawTi  each  time,  if  i>ossibie,  from  a 
deep  xrell.  Water  from  poncls  and  water  that  has  been  standing  in  open 
vessels,  and  that  may  i)ossibly  have  become  coutiiminated  with  the  infec- 
tious principle,  shoukl  not  be  used.  If  the  diseased  animal  has  any 
wounds  or  lesions,  they  must  be  washeil  or  dressed  from  one  to  three 
times  a  day  with  diluted  carbolic  acid  or  other  equally  effective  disin- 
fectants. 

Concerning  a  therai)eutic  treatment,  I  have  made  several  experiments, 
the  principal  ones  of  which  I  will  I'elate,  not  because  they  are  illustra- 
tive  of  success,  as  they  are  not,  but  because  some  interesting  features 
of  the  disease  will  be  brought  to  light.  A  therapeutic  treatment — ^that 
is,  as  far  as  my  experiments  art^-  able  to  show — ^has  not  been  very  success- 
ful, but  the  facts  will  speak  for  themselves. 

1.    EXrEKniENTS  AT   MY  EXPERniENTAL.    STATION,  THE  VETERINARY 
HOSPITAL  OF  THE  ILLINOIS  INDUSTRIAL  UNIVERSITY. 

Ocioler  H. — At  5.30  o'clock,  ]>.  m.,  received  from  Mr.  J.  A.  Ifoasack  eight  iiiscased 
0winc  of  various  size  and  age  for  experimental  treatment.  They  were  put  in  XM)n  No. 
3,  which  liad  heoii  thoroughly  cleaned,  and  ^'ere  fed  three  times  a  day  with  corn  in 
the  eiir,  and  ])rovided  with  ctoaii  water  for  drinklnff.  I  had  engaged  and  had.  coaafbrt- 
able  room  for  only  thn'e  or  four,  but  Mr.  Hossack  thought  best  to  bring  me  every 
sick  animal  lie  had  at  that  time  on  his  place.  So  it  happeneil  that  five  of  the  pigs 
were  in  an  almost  d\ing  condition  when  they  arrived.  I  numbered  them  I,  11,  ill, 
IV,  V,  VI,  VII,  and  VIII.  The  therapeutic  treatment  consisted  in  giving  three  timee 
a  day  about  ten  drops  of  carbolic  acid  in  the  water  for  drinkinc  for  each  hundred 
pounds  of  live  weight.  In  deciding  upon  that  amount,  it  wns  tSjen  into  considera- 
tion that  some  of  the  water  would  remain  unconsmneu.  The  troughs  were  emptied 
and  clean(Ml  each  time  before  fresh  water  was  put  in. 

October  1>. — Pig  I,  a  small  animal,  dead.  Post-mortem,  examination  was  made  by  Dr. 
Prentic<\  and  revealed  the  usual  morbid  changes — ^liepatization,  pleuritis,  serum  in 
pericardium,  ami  morbid  giowths  in  cecum  and  colon. 

Ocioher  H>. — Pig  II,  a  large  shoat  from  eight  to  ten  months  old,  dead.  Poat-mortem 
examination  by  Dr.  Prentice,     Nearly  the  same  results. 

Ocioher  11. — Pig  III,  a  small  animal,  dead.  It  had  probably  died  on  the  evening  of 
the  lOtli ;  at  least  it  was  very  much  decomposed  in  the  morning,  and  as  pig  B  £ad 
died  and  ha<l  to  be  examined,  no  post-moHeni  examination  was  made. 

October  12. — Pig  IV,  dead;  had  died  during  the  night.  No.  V,  an  old  sow,  and 
Nos.  VI,  VII.  and  VIII  yet  alive.  No.  VIII  is  the  only  one  that  nas  anv  appetite. 
Pig  VI  is  very  low,  and  will  soon  die.  Post-morteni  examination  of  No.  tV  Exter- 
nally:  skin  (»n  lower  surface  of  the  body  and  between  the  legs  purple.  Internally: 
lymphatic  glands  enlarged ;  bronchial  tnbcs  filled  with  mucus ;  both  lobes  of  tiiie 
lungs,  but  the  let't  on<'  more  than  the  right,  hepatized — ^red,  brown,  and  gray  li^pati- 
zation  ;  t\\  o  onnces  of  straw-colored  serum  in  pericardium,  and  plastic  exndations-on 
the  RurfiK'C'  of  the  heart.  In  abdominal  cavity  about  one  pint  of  serum ;  spleen  en- 
lai^ed ;  kidneys  normal ;  mesenteric  glands  enlarged ;  intestines  free  from  any  morbid 
grt)wths,  and  without  anv  lesions  whatever ;  interior  of  stomach  slightly  covcn^  with 
bile, 

October  IX. — Old  sow  No.  V  and  young  sow  No.  VIII  (eight  months  old)  have  a  little 
appetite.  No.  VI  is  verjweak,  and  No.  VII  is  dull;  seems  to  have  considerable  press- 
ure upon  the  brr.in.  In  the  evening  No.  VI  is  in  a  dying  condition,  and  lies  motion- 
less in  a  comer.  Sows  Nos.  V.  and  VIII  have  some  appetite;  No.  VII  breathes 
with  a  throi)l»ing  motion  of  the  Hanks;  seems  to  have  headache,  is  very  dnll^  and 
holds  its  noso  ]>ersistently  to  the  floor. 

October  14. — »^ow  VIII  considerably  improved  ;  sow  V  some  appetite;  VTI  very  low; 
and  VI  dead.  For  post-morteni  exazoination  of  No.  VI,  see  account  given  in  the  chap- 
ter on  Morbid  Changes. 

Octo&cr  1;").— Old  sow  No.  V  and  sow  Na  VIII  coughing  a  good  deal;  VIII  has  a 
good  appetite  ;  V  has  not.    No.  VII,  a  sow  pig  abont  eight  months  old,  dead  in  the 


.1 


360    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

pen.  roHt-mortem  oxaniinatiou  of  No.  VII  at  8.30  o'clock  a.  m.  Externally :  Sldn 
on  uose,  neck,  and  lower  surface  of  body  purple  in  8X)ot8  and  patches ;  carcass  not 
very  much  emaciated.  Internally :  some  adhesion  between  posterior  part  of  right 
lobe  of  lungs  and  diaphragm ;  costal  pleura  and  pericardium  affected;  surface  of  the 
lungs  exhibits  numerous  small  red  specks ;  both  lobes  are  partially  hepatized,  and  con- 
tain considerable  exudation  yet  in  a  fluid  condition.  (See  photographs,  Plates  I  jmd 
II. )  External  coat  of  posterior  vena  cava  morbidly  changed,  inflamed,  and  coalesced 
with  pulmonal  i)leura.  In  abdominal  cavity:  numerous  light-colored  nodules  or  tu- 
bercles on  the  surface  of  the  spleen,  some  of  the  size  of  a  millet  seed,  and  others  as 
large  as  a  small  pea ;  mesenteric  glands  very  much  enlarged ;  numerous  small  nlcerons 
tumors  or  morbid  growths  on  mucous  membrane  of  ca?cum  and  colon ;  the  whole  inte- 
rior surface  of  jejunum,  for  several  feet  in  length  one  uninterrupted  layer  of  a  morbid 
growth  and  subsequent  decay  of  epithelium  cells,  easily  removed  with  the  back  of  the 
scalpel,  and  leaving  behind,  if  thus  removed,  an  uneven  villous  surface. 

October  IC— Old  sow  No.  V  and  sow  No.  VIII  fair  appetite;  both  cough  a  great  deaL 
Old  sow  y  discharged  yesterday  and  to-day  large  quantities  of  a  glassy  mucus  exud- 
ing from  the  nose.  Discovered  two  ulcerating  sores,  one  in  the  left  niiddle  teat  and 
one  in  the  right  forward  teat.  Her  pigs  had  been  weaned  a  short  time  before  she  (ion- 
tnictcd  the  disease. 

October  17. — Sows  V  and  VIII  improving,  that  is,  are  less  indifferent  to  sarronnd- 
ings  and  have  better  appetite,  but  still  cough  a  great  deal. 

October  18. — Sows  V  and  VIII  imi)roving ;  but  especially  VIII,  which  has  good  ap- 
petite. In  afternoon  sow  V  had  some  diarrhea,  probably  caused  by  feeding  on  new 
com — old  com  had  been  fed  before.  

October  19. — Old  sow  V  has  diarrhea;  feces  green  and  semi-fluid.  Sow  Vill  seems 
to  be  improving,  at  least  eats  a  good  deal.    Sow  V  is  perfectly  blind. 

October  20. — Sows  V.  and  VIII  still  coughing  considerably,  but  are  otherwise  im- 
proving. 

Octoher  21. — Sows  V  and  VIII  improving ;  VIII  is  already  in  a  little  better  conditian. 

October  22. — Sows  V  and  VIII  improving. 

October  23. —  Sow  V  is  still  very  slow  in  her  movements,  but  her  appetite  is  mnoh 
better.  Sow  VIII  still  shows  difiiculty  of  breathing,  but  may  othennse  be  considered 
as  recovered.    The  diarrhea  of  sow  V  has  disappeared. 

October  24. — Sows  V  and  VIII  improving ;  have  good  appetite,  and  are  not  near  so 
thirsty  as  formerly ;  both  cough  some.    Recovery  may  be  considered  certain. 

October  25. — Sow  Y  very  much  improved ;  ulcer  in  forward  teat  is  healing  rapidly 
(the  ulcers  have  been  treated  with  diluted  carbolic  acid).  Sow  VIII  shows  no  morbid 
symptoms,  except  some  coughing  and  some  difficulty  of  breathing.  She  has  very  good 
appetite  and  is  very  lively. 

October  26. — Sow  V  eats  tolerably  well,  but  is  still  weak.  Sow  VIII  eats  and  drinks 
well,  and  might  be  looked  upon  as  perfectly  healthy  if  it  were  not  for  the  yet  existing 
difficulty  of  breathing.  The  excrements  have  gradually  lost  their  peculiar  offensive 
smell. 

October  27. — Sow  V  fair,  and  sow  VIII  very  good  appetite.  The  latter  is  getting 
lively.  I 

October  28. — ^No  perceptible  change. 

October  29. — Sow  V  more  active,  but  still  partially  blind.  Sow  VIII  is  gaining  in 
flesh. 

October  30. — ^Both  sows  have  good  appetite  and  are  visibly  improving. 

October 'SI. — Both  improving  steadily.  • 

November  1. — Sows  V  an<l  VIII  keep  on  improving.  The  ulcers  of  sow  V  have 
healed,  and  her  sight  has  been  x^&rtially  restored.  The  carbolic-acid  treatment  has 
been  continued  to  this  day  (November  1),  but  is  now  discontinued. 

November  6. — Both  sows  have  been  returned  to  their  owners.  Sow  VIII  is  like  a 
perfectly  healthy  pig,  but  coughs  some  and  also  shows  a  slight  difficulty  of  breathing. 
Sow  V  has  almost  entirely  recovered  her  eyesight ;  is  not  in  as  good  condition  as  sow 
VIII,  and  coughs  some,  but  breathes  perfectly  easy. 

October  26. — Received  of  Mr.  D.  Burwash,  at  6  o'clock  a.  m.,  a  Berkshire  pig,  about 
five  months  old,  for  experimental  purposes ;  it  had  been  sick  two  or  three  days.  It 
proved  to  be  very  severely  affectecT,  but  was  in  a  good  condition  as  to  flesh.  Treat- 
ment: about  eight  or  nine  drops  of  carbolic  acid  in  the  water  for  drinking  every 
morning,  and  about  two  drams  of  bi8uli)hite  of  soda  and  one  dram  of  carbonate  of 
soda  every  evening.    The  pig  was  designated  a3  No.  IX,  and  i)nt  in  pen  No.  2. 

October 27. — Pig  No.  IX  worse ^  has  plain  symptoms  of  pneumonia;  died  in  the 
afternoon.  Fost-mortem  examination  three  hours  al'ter  death;  four  ounces  of  serum  in 
chest,  and  also  a  like  quantity  in  pericardium ;  trachea  tilled  with  mucus ;  both  lobes 
of  lungs  congested  and  gorged  with  exudation ;  capillary  vessels  of  the  auricles  of  the 
heart  gorged  with  blood ;  spleen  enlarged,  and  large  numbers  of  tubercle-like  excres- 
cences on  its  lower  surface ;  caecum  and  colon  full  of  hardened  feces ;  a  few  ulcerous 
tumors  in  ca>cum,  and  two  large  decaying  morbid  growths  in  colon ;  mesenteric  glaz&da 
enlarged ;  other  organs  healthy. 
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Numerous  other  experiments  liave  been  made,  and  quite  a  variety  of 
medicines  have  been  tested  at  different  places  and  in  different  herds. 
Some  of  those  experiments  .have  been  carried  out  under  my  personal 
superintendence,  and  some  by  the  owners  of  tlie  diseased  animals  in  ac- 
cordance ^\ith  my  instructions.  But  as  the  results  obtainefl  with  any 
one  of  them  are  far  from  satisfactory,  it  will  be  sufficient  to  mention 
only  a  few.  The  principal  medicines  tried  were  carbolic  acid,  bisulphite 
of  soda,  thymol,  salicylic  acid,  white  hellebore  or  veratrum  albunij  as  an 
emetic,  alcohol,  and  sulphate  of  iron,  and  it  has  been  found  that  neither 
of  them  possesses  aiiy  special  curative  value.  In  a  few  cases  in  which 
most  of  the  lesions  were  external,  applications  of  very  much  diluted 
thymol  or  thymic  acid  produced  apparently  good  results ;  the  animals 
recovered,  but  might  have  recovered  at  any  rate.  Diluted  carboUc  acid 
has  been  used  for  the  same  piuT)ose  and  with  the  same  residts.  An 
emetic  of  white  hellebore  or  veratrum  album  was  given  to  some  shoats 
(about  eight  or  nine  months  old,  and  property  of  Dr.  Hall,  at  Savoy), 
in  the  first  stage  of  the  disease,  and  seemed  to  have  arrested  the  morbia 
process  immediately,  at  least  the  shoats  recovered.  In  other  more  de- 
veloped cases  it  did  no  good  whatever.  Bisulphite  of  soda,  salicylic 
acid,  and  carbolic  acid  were  used  quite  extensively,  but  no  good  results 
plainly  due  to  the  influence  of  those  drugs  have  been  observed  in 
any  case  in  which  the  disease  had  fully  developed,  neither  by  myself 
nor  by  others.  Sulphate  of  iron  has  proved  to  be  decidedly  injurious. 
Mr.  Bassett  used  it  quite  persistently  for  forty-five  nice  shoats.  Forty- 
three  of  them  died,  one  recovered  fi*om  a  sUght  attack — it  had  external 
lesions,  which  were  treated  with  carbolic  acid — and  one  remained  ex- 
empted. To  bleed  sick  hogs,  in  some  places  a  customary  practice  among 
farmers  against  all  ailments  of  swine,  has  had  invariably  the  very  worst 
consequences,  and  accelerated  a  fatal  termination.  A  great  many  farm- 
ers in  the  neighborhood  of  Champaign  have  used  several  kinds  of  "  spe- 
cifics "  and  '^  snre  cure ''  nostrums,  but  none  of  them  are  inclined  to  talk 
about  the  results  obtained,  and  so  it  must  be  supposed  that  the  latter 
have  remained  invisible.  One  case,  which  should  have  been  related  in 
the  chapter  on ''  Prevention,"  deserv  es  to  be  mentioned.  Mr.  Crews  had 
forty-odd  hogs,  of  which  he  had  lost  ten  or  twelve,  and  was  losing  at 
the  rate  of  two  to  four  a  day.  I  advised  him  to  separate  those  appar- 
ently yet  healthy,  or  but  slightly  affected,  from  the  very  sick  ones :  to 
put  the  former  in  a  separate  yard,  not  accessible  to  the  others :  to  reed 
them  clean  food ;  to  water  them  three  times  a  day  firom  a  well,  and  to 
give  to  each  animal,  two  or  three  times  a  day,  about  ten  drops  of  car- 
bolic acid  in  their  drinking  water.  He  did  so,  and  saved  every  one  he 
separated  (fourteen  in  number),  while  all  others,  with  the  exception  of 
two  animals  which  died  later,  di^d  within  a  short  time. 

Respectfully  submitted. 

H.  J.  DETMEKS,  V.  8. 

Chicago,  III.,  November  15, 1878. 
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SUPPLEMEXTAL  REPORT. 


Silt:  Siiic<?  i\w  l.'ih  of  Xovoin^er,  ilw  dny  on  wliicli  I  forwaitlecl  to  you  my  full  re- 
port, I  liavc«lt*vi)tt*d  my  iiuHi  primii)ally  lo  a  polutiou  of  some  of  those  qut^stiona 
wbicli  had  not  hooi\  fully  aus-wcTJMl,  and  have  r;h:{:c»*(UuI  in  ascertaining  some  addi- 
tional facts  of  praclical  im]u)rtan<e.     In  addition  to  this  the  correctness  of  myconcln-    ' 
sionsasto  the  nature  of  the  infectious  xmnciple,  and  the  manner  in  "which  swiiKS 
plap^uc  is  coninmnicat'ed,  has  heen  c<»utirmed  by  further  ohseiTat  ions.     The  vitality  ot 
the  hifectious  piinciph?  lias  heeu  ti'sted  l)y  experiment;  several  heiils  of  diseased  swine 
and  places  wheiv  the  disease  had  been  prevailing,  and  where  healthy  pigs  had  been 
intixKluced  a  few  weeks  after  the  occum^nee  of  the  last  case  of  s\Nine-plague,  liaT6 
been  visited,  and  a  few  nioiv  jx>nt-mortnn  examinations  have  been  made.    In  the  fol- 
lowing, which  may  be  considered  a,s  a  supplement  to  my  report  of  the  ir)th  of  Novem- 
ber, I  nave  the  lionor  of  submitting  to  you,  very  resiK'Ct fully,  the  results  of  my  inves- 
tigation. 

1.    THE   BACILLI  SUIS. 

These  are  found  invariably,  either  in  one  fonnor  another,  in  all  fluids — such  as  blood, 
urine,  mucus,  liuid  exu<latious,  &c. — in  all  morbidly  tifiected  tissues,  and  in  the  ex- 
crements of  the  diseased  animals,  and  constitute,  beyond  a  doubt,  the  infections  prin- 
ciple, or  produce  the  morbid  process  if  trausmitte'd,  directly  or  indirectly,  j&om  a 
diseased  animal  to  a  healthy  one.  These  haciUi  undergo  several  chanjjes,  and  require 
a  certain  length  of  time  for  further  i>ropagation ;  consequently.  If  introduced  into 
an  animal  organism,  some  time — a  pt^riod  of  incubation,  or  a  stage  of  colonization — 
must  i)ass before  morbid  symx)toms  can  make  their  ap]Marance.  Three  stages  of  de- 
velopment (a  germ  or  micrococcus  stage,  a  l>a<-illus  or  ixxl-bacterium  stage,  and  a  germ- 
producing  stage)  can  be  di.sceme<l. 

The  micrococci,  globular  bacteria,  or  bacillus-germs,  as  I  ])refer  to  call  them,  are 
found  in  immense  numbers  in  the  fluids,  but  especially  in  the  blood  and  in  the  exuda- 
tions of  the  diseased  animals.  If  the  temperature  is  not  too  low,  and  if  sufficient  oxy- 
gon is  present,  they  soon  develo])  or  grow  lengthwise,  by  a  kind  of  budding  process — 
a  globular  bacterium,  or  ba<iillus-germ,  constantly  observed  under  the  microscope, 
budded,  and  grew  to  double  its  length  in  exactly  two  hours  in  a  temperature  of  fCP 
F.  (see  drawing) — and  change  gradually  to  rod-bacteria,  or  haciUi.  Some  of  the  latter, 
finally,  after  a  day  or  two,  if  ciix'umstances  are  favorable,  commence  to  grow  again  in 
length,  until  they  appear,  magnified  850  dianu^terH,  to  be  fnmi  one  to  six  inches  long. 
At  the  same  time,  however,  they  Ivecome  very  brittle,  and  break  into  two  or  more 
pieces.  Whei'<'-  a  break  <»r  se])aration  is  to  take  }>lace,  at  lirst  a-  knee  (»r  angle  is 
formed,  and  then  a  comxdete  break  or  separation  is  eirected  by  a  swinging  motion  of 
both  ends,  which  move  to  and  fro,  and  alternately  open  and  close,  or  sti-etch  and  bend 
the  knee  or  angle.  After  the  division  has  beconu'  perfect,  whieh  takes  only  a  minuto 
or  two,  both  en<ls,  thus  sc^parated,  move  aiuirt  in  diiVerent  <lirections.  Th<*se  long  bac- 
teria, it  seems,  are  pregnant  with  new  g<;rms:  their  external  envelop  disapiK^iirs  or  is 
dissolved,  and  then  the  very  numerous  bacillus-germs  beeome  Ire*'.  In  this  way  a 
propagation  is  efi'ected. 

Some  of  the  hacilH  or  rod-bacteria  nu»ve  ver>'  rapidly,  while  others  aiv  apparently 
motionh.'ss.  The  causes  of  this  moticm  1  have  not  b(»fu  able  to  ascertain  with  cer- 
tainty, but  have  observe<l  repeatedly  that  no  motion  tnk<\s  ]»lace  if  tlu^  temperature  of 
the  fluid  or  substance  which  c(uit:iins  the  bacteria  is  a  low  one,  ftndthat  under  the  mi- 
croscoi>e  the  mot  ion  incn^ast^s  and  becomes  more  lively  if  the  rays  of  light,  thrown 
upon  the  slide  by  the  mirror,  are  sufticientlycon(rent rated  to  increuse  tlu'  temi>eraturo 
of  the  object.  So  it  seemn  that  a  certain  d<*gree  of  warmth  is  required  ;  at  any  rate  I 
never  saw  any  bavillt  moving  in  a  fluid  or  siri)stance  innnediately  after  it  had  been 
8tan<ling  in  a  cold  room. 

There  is,  hf»w<?ver,  also  anothtr  change  taking  place,  caused  ]>r()l)ab]y  by  certain 
conditions  wiiich  I  have  not  been  abh»  to  ascertain.  It  is  as  follows:  The  globular 
bacteria  or  bacillus  gtMiris  commence  to  bud  or  gnjw  in  length,  but  on  a  sudden  their 
develojunent,  it  s<'eiiis,  ceases,  ciud  i)ai'tially-develoi)(Ml  hofiUl  and  sim])le  and  Imdding 
germs  congi'e;;nteto(!oloni<s,  Mg^AUtinatetocacli  other,  and  lonnlarj^rr  or  smaller  irreg- 
ularly-shaped and  (api)JH*ently)  viscous  clusters.  Such  <lustcrs  are  found  very  often  in 
the  blood  and  in  otiicr  HumIs,  inid  invnrial>ly  iu  tlie  exudations  in  the  lungs:  and  in 
the  lyniiduitic  gland  iu  pulnional  exudiiti(Ui,  and  in  Mood  serum,  this  formation  can 
be  observed  under  tlic  uii'T.):  •((']><■  if  the  (.»l)ject  reiuiiius  nnch;iuged  for  S(»ui»'  time,  say 
for  an  hour  or  two.  In  the  ulcer<»us  tumors  on  the  intestinal  nuicous  niend>rano  the 
clusters  aie  coju)>aratively  few,  bul  the  fully-tlevelo])ed  /^(fc////,  many  of  which  move 
very  lively,  are  always  exceediujixly  nuuu'rous.  The  tumors  or  morbid  growths  in  tho 
inteslines'seeni  to  ntionl  the  most  favorable  conditions  for  the  growth  and  develo])- 
ment  of  ihe  buriUi  and  their  genus.  That  ihis  nuist  b(^  the  case  is  also  suggested  by 
the  i)reseuce  of  such  iunnense  numbers  of  baciUi  and  bacillus-germs  in  the  oxcrementSi 


KaciUi  anii   Bacillua-UirniN 


t  „ 

« 

- 

^^0- 

;„"."  ,"Til."',''.;"b.'Z  w' 

'" 

.«-. 

Hl'MTflOTH 

\ir 

. 



"« 

i 

DISEASES    OF    SWINE   AND   OTHER   ANIMALS.  363 

that  the  laitor,  beyond  a  doubt,  constituto  the  principal  disseminator  of  tlic  infective 

Srincijde.  Whether  the  colonies  or  viscous  clusters  of  bacillus-gemis  and  partially 
eveloped"6rt(  '7/i  are  instrnmental  in  brino^ing  about  the  extensive  embolism  in  the 
lunjjs  an<l  in  otln'r  tissues,  by  merely  closing  the  capillary  vessels  in  a  mechanical  way, 
or  whether  1  be  ])resenee,  i;rowth.  development,  and  propajjation  of  the  haHUi  and  their 
germs  j^roduce  ju'cuiiar  eiiemical  changes  in  the  comi>osition  of  tho  blood,  which  dis- 
qualify the  latter  to  pass  with  facility  through  the  capillaries,  or  which  cause  a  clot- 
tinoj  or  ret(Miti«m  of  th<'  same  in  the  capillary  system,  is  a  question  which  I  am  notpre- 
])ared  to  decide.  According  to  my  own  observations,  it  appears  that  the  colonies  or 
vis(;ous  c  histi'rs  of  bacillus-germs  and  partially  developed  havilli  get  stuck  in  tlie  capil- 
laries so  as  to  obstruct  tin?  passage,  and  constitute  in  that  waythex)rincipal,if  not  the 
sole,  cause  of  the  I'mbolisni.  Dr.  Orth  is  of  a  different  opinion.  He  says:  **The  i)rin- 
cipal  etlect  of  the  '  ^Schizomycetes'  {bacteria,  haciJli,  &c.)  is  an  indirect  one,  viz.,  by 
pro<lucing  a  ]M)ison  (virus)."  {Airhiv.fuer  tcissenschafllichr  tind  praJctische  Thicrheilkunde, 
1677.  pojjv  1.)  li  is  ]>ossible  that  tho  circulation  oi*  tho  blood  in  the  capillary  system 
is  interitred  with  by  both  mechanical  obstruction  and  chemical  changes.  Still,  it 
seems  to  me  that  the  ol>servations  of  Dr.  Orth  and  others  apply  more  to  the  fully  de- 
velope<l  hai-ilii  in  the  bhxMl  and  in  the  IjTuph.  Tho  vitality  of  tho  bacil Ins-germs, 
and  es])c(  ially  ol"  (lie  hadlli,  is  not  a  very  great  one,  except  where  tho  germs  are  con- 
tained in  a  suiistance  or  a  fluid  not  easily  subject  to  decomposition;  for  instance,  in 
water  wliirh  cont  ains  a  slight  admixture  of  organic  substances.  If  such  a  fluid  is  kept 
in  a  vial  with  a  glass  stop,  the  geims  remain  for  a  long  time  (over  six  weeks)  in  nearly 
the  same  condition,  or  develop  very  slowly,  according  to  amount  of  oxygon  and  degree 
of  tem]H'raturc.  In  an  open  vessel  the  development  is  a  more  rapid  one.  If  oxygen 
"is  exclu<h'd.  or  the  amount  available  exhausted,  no  further  change  seems  to  het-aking 
jdace.  In  the  wiiter  of  streamlets,  brooks,  ditches,  ponds,  &c.,  tho  bacillus-germs  are 
not  destroyed  vtTy  soon.  I  low  long  they  retain  their  vitality  I  have  not  been  able  to 
a-scertain.  In  lluiils  and  subst«inces  subject  to  putrefaction,  the  bacilli  and  their  germs 
lose  their  vitality  an<l  are  destroyed  in  a  comparatively  short  time;  at  least  they  dis- 
appear as  soon  as  those  Ihiids  (blood,  for  instance)  and  sul  stances  undergo  decompo- 
sition. In  the  blood  th<'y  disappear  as  soon  as  the  blood-corjmscles  commence  to 
decompose.  That  such  is  tho  case  has  been  ascertained  not  only  by  microscopical  ob- 
serAMtion,  but  also  by  clinical  experience.  The  feao27?i  and  their  germs  are  also  destroyed 
if  brought  in  contact  with,  or  if  acted  upon  by,  alcohol,  carbolic  acid,  thymol,  ioduiey 
&c.  • 

2.    CLINICAL  OBSERVATIONS. 

The  exiK*riinen1al  ]>igs,  Xos.  1  and  A,  put  in  pen  No.  2,  on  Noveml>er  13th  (together 
with  exptM'i mental  pig  C),  in  which  pen  pig  No.  IX  had  died  of  swine-plague  on  the 
28th  of  C)ctobcr.  ivmaiiied  ]>erfectly  healthy,  notwithstanding  pim  No.  2,  which  was 
thoroughly  iutected,  had  received  only  an  ordinary  cleaning,  but  had  not  been  disin- 
fecte<l.  Conseipnutly,  it  must  bo  supposed  that  the  infectious  principle  (the  baciUi 
and  their  ii^erm^)  contained  in  particles  of  excrement  and  in  the  urine  clinging  to  the 
floor  and  lodged  in  the  cracks  between  the  boards  must  have  been  destroyed,  because 
I  observed  repeatedly  that  tho  pigs,  probably  in  search  of  saline  substances,  licked 
those  parts  of  the  floor  which  had  become  saturated  with  urine. 

Mr.  Ikissott.  who  ha<l  lost  nearly  his  whole  herd  of  swine — of  one  lot  containing 
originally  Ibrty-tive  animals  only  two  sursived — ^bought,  about  eighteen  days  after  the 
occurrence  of  the  last  death,  two  young,  healthy  pigs,  and  allowed  them  to  run  at 
large  in  his  orchard,  a  pasture,  and  one  of  his  swine-yards,  the  same  premises  on  which 
the  lot  of  forty-live  animals  just  mentioned  had  been  kept.  Tho  few  surviving  hogs 
of  his  (»hl  herd  are  kepr  in  another  yard  farther  north.  Seeing  that  those  two  pigs 
remained  healtliy,  h<'  thought  he  might  risk  it  and  buy  some  more,  and  alwut  two 
weeks  later  he  b(>u<;ht  sixty-nine  (notninety-flve^  as  I  believe  I  have  state<l  in  my  re- 
port) healthy  Herkshire  slioat«.  from  Ave  to  six  months  old,  at  the  auction  of  the  Hon. 
James  Scott,  ]n'esident  of  the  Illinois  State  Boanl  of  Agriculture,  and  turned  them  out 
on  the  s.nne  ])reniises  (hog-lot,  orchard,  and  pasture).  After  these  sixty-nine  shoats 
had  been  there  two  days  they  discovered  the  burial  places  of  the  f»>rty-three  dead 
Bhoats,  h(»;;s,  and  pigs,  which,  by  the  way,  had  been  buri<Ml  oidy  from  two  to 
thnn^  fet't  dee]>.  Thcsi'  they  commenced  to  exhume  immediately,  an<l  soon  consimaed 
nil  the  dee<»ni]>osed  carcas.s<v><.  Air.  Bassett  woidd  have  prevented  this  had  he  discov- 
ered them  in  time.  Every  shoat  has  remained  healthy  up  to  date  (November  29th), 
and  as  the  period  of  incubation. (from  live  to  fifteen  days,  or  on  an  average  seven 
days)  expired  some  time  ago,  it  must  l)e  8up]X).se4i  that  the  infectious  principle,  the 
bacilli  and  their  germs,  had  been  tlioroughly  destroyed  by  putrefaction.  It  must  bo 
mentioned  that  thei^'  are  no  .straw-stacks,  &.C.,  on  the  sAine-range,  and  that  tho 
shoats  have  no  ai cess  to  any  streamlet,  ditch,  or  ])ool  of  water. 

Mr.  Locke's  herd  of  swine  has  been  kept  perfectly  isolated  in  a  pasture  near  the  city 
limits  of  Chamjiaign,  and  has  remained  exempt  from  swine-plague  till  lately. 
Tho  hog-pasture  is  close  to  the  Illinois  Central  Railroad  track.    Whether  the  inlcc- 
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tious  principle  has  been  introduced  into  Mr.  Locke's  pasture  by  tlio  car-loads  of  di»» 
eased  swine  wliicli  pass  by  every  evening,  and  which  sometimes  remain  staDdiiLK  on 
the  tracks,  at  a  distance  of  not  inncli  over  forty  rods  from  the  hog-pasture,  for  hau  an 
hour  or  longer ;  whether  the  \icinity  of  the  rendering  establishment  has  been  instro- 
mental  in  bringing  about  an  infection ;  or  whether  the  infectious  principle  lias  been 
communicate<l  i)y  other  means,  I  have  not  been  able  to  ascertain. 

The  herds  of  Mr.  Clelland  (or  McClelland),  nine  or  ten  miles  northwest  of  Champaign, 
and  of  Mr.  Allen,  six  or  seven  miles  northeast  of  Urbana,  have  remained,  exempt  for  a 
long  time,  probably  because  neither  of  them  has  any  close  neighbors,  but  finally  the 
disease,  spreading  from  farm  to  farm,  has  reached  their  herds. 

Mr.  Clay  West,  three  and  a  half  miles  northwest  from  Champaign,  living  also  some- 
what isolated,  expected  that  his  swine  (forty-seven  head)  would  remain  exempted. 
Most  of  them  (forty-two  or  forty-three)  obtained  their  water  for  drinking  from  a  mn- 
ning  streamlet  which,  three-fourtbs  of  a  mile  above,  passes  through  the  hog-pasture 
of  another  farm.  On  the  latter  swine-plague  made  its  appearance,  and  three  weeks 
later  Mr.  West's  swine  commenced  to  die.  So  it  must  be  supposed  that  the  infection 
had  been  brought  about  by  the  water  in  the  streamlet.  Mr.  West,  as  soon  as  he 
found  that  his  hogs  commenced  to  die,  sold  twenty-seven  head  to  be  shipped  to  Chi- 
cago. 

3.   MORBID  CHANGES  AFTER  DEATH. 

Since  November  15th  I  have  made  some  more  post-mortem  examinaiions,  mostly  for 
the  purpose  of  obtaining  material  for  microscopical  investigation ;  but  have  fpimd 
nothing  not  found  before,  or  of  any  special  importance,  except  in  one  case,  of  which, 
therefore,  a  full  account  may  not  be  superfluous.  It  was  a  pig  of  Mr.  Clellan's  (or 
McCleUand's),  who  had  lost  four  head  out  of  seventeen  within  a  few  days,  or  after 
brief  sickness.  The  pig  in  question,  which  was  a  little  over  four  months  old,  had  been 
sick  only  two  or  three  days.  The  post-mortem  examination  was  made  on  November 
22df  about  sixteen  hours  after  the  animal  had  died* 

Externally, — Considerable  capillary  redness  of  a  purple  hue  in  the  skin  on  the  lower 
surface  of  the  body,  between  the  legs,  and  behind  the  ears.  Internally. — ^Lower  and 
anterior  parts  of  both  lobes  of  the  lungs  hepatized  (red  hepatization) ;  the  rest  of  both 
lobes  gorged  with  blood-serum  or  fluid  exudation ;  pericardium  coated  with  plastio  exu- 
dation ;  auricles  of  the  heart  congested,  the  capillary  vessels  tinged  with  dark-colored 
blood ;  Ijrmphatic  glands,  but  especially  those  of  the  mesenterium,  very  muck  swelled; 
liver,  sclerotic ;  serous  membrane  of  some  of  the  intestines  ( caicum  and  colon)  coated  with 
exudation ;  ecchymoses  and  capillary  redness  in  pyloric  portion  of  the  stomach ;  and 
a  few  worms  {Trichocephalus  crenatu^)  in  cajcum,  but  no  morbid  growths  or  ulcerous 
tumors  whatever  in  any  part  of  the  digestive  canal.  This  case  is  worth  mentioning, 
because  no  morbid  growths  or  ulcerous  tumors  were  found  in  the  ciecum  and  cohm, 
or  in  other  parts  of  the. intestinal  canal;  it  consequently  shows  once  more  that  em- 
bolism and  subsequent  exudation  in  the  lungs  and  in  other  tissues  are  more  constant 
and  more  characteristic  of  the  morbid  process  of  swine-plague  than  the  peculiar  morbid 
growths  or  ulcerous  tiunors  in  the  caecum  and  colon. 

Whether  those  ulcerous  tumors  on  the  intestinal  mucous  membrane  occur  only. in 
cases  in  which  the  infectious  principle  has  been  introduced  partly  or  wholly  through 
the  digestive  canal,  and  are  absent  in  those  cases  in  which  the  hacilU  and  their  germs 
have  entered  exclusively  through  wounds  or  lesions,  or  whether,  finally,  this  presence 
or  absence  depends  upon  other  influences  and  conditions,  is  a  question  which  I  am 
not  fully  prepared  to  answer.  It  has  decidedly  the  appearance  that  the  seat  and  the 
character  of  tile  morbid  changes  depend,  to  a  certain  extent  at  least,  upon  the  means 
and  parts  by  and  through  which  the  haclUi  and  their  germs  have  entered  the  animal 
organism. 

My  opinion,  expressed  in  my  rei)ort  of  the  15th  ultimo,  that  an  infection  is  bronght 
about  either  through  the  digestive  canal  or  tlurough  wounds  or  lesions,  and  probably 
not  through  the  respiratory  mucous  membrane  and  through  the  skin,  if  no  wounds 
or  lesions  are  existing,  has  been  corroborated  by  an  observation  made  at  Mr.  West^s 
place.  I  was  there  on  November  20th.  The  disease  had  made  its  appearance  on  Novem- 
oer  10th.  Mr.  West  had  lost  five  animals,  had  sold  twenty-seven  more  or  less  diseased, 
and  still  had  fourteen  or  fifteen,  including  four  or  five  older  hogs  kept  in  a  separate 

Een,  about  12  by  1(),  which  had  a  wooden  floor,  and  was  separated  from  the  hog-lot  or 
og-pasture  only  by  a  board  fcmce.  These  older  animals  receive  and  have  received 
their  water  for  drinking  from  a  well,  while  all  those  ke])t  in  the  hog-lot  or  hog-pasture, 
originally  forty-two  in  uimiber,  had  access  to  the  streamlet  before  mentioned.  None 
of  the  older  animals,  although  breathing  the  samc^  atmosphere  as  the  rest,  showed  any 
symptoms  of  disease,  and  are  still  healthy  (November  29th),  as  far  as  I  have  been  able 
to  learn. 

In  conclusion,  I  may  say  that  swine-plague  does  not  seem  to  be  communicable  to 
any  other  domesticated  animals,  and  must  be  considered  as  a  disease  »ui  generis  pe- 
Guliar  to  swine. 
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I  intended  to  m.ako  further  experiments,  by  inoculating  healthy  animals  with  blood- 
eemm  or  pulmonal  exudations,  freed  from  bacilli  and  bacillus-germs  by  repeated  fil- 
trations  and  with  cultivated  hacillL  but  the  time  left  me  (sixteen  days)  was  not  suffi- 
cient to  obtain  reliable  results.  Besides,  it  appeared  to  bo  desirable  to  use  the  pigs  I 
had  on  hand  for  the  purpose  of  testing  the  vitality  of  the  infectious  principle  in  such 
a  way  as  would  give  the  test  a  direct  practical  value. 
I  am,  very  respectfully,  your  obedient  servant, 

H.  J.  DETMERS,  V,  S. 
Chicago,  III.,  December  1,  1878. 


EEPOET  OF  DE.  JAMES  LAW. 

Hon.  Wm.  G.  Le  Due, 

Com  m  issmier  of  Agriculture :    . 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  experiments 
and  observations  on  the  prevailing  fever  in  hogs. 

As  you  are  already  aware,  my  attention  has  been  directed  mainly  to 
the  pathology  of  the  disease,  the  nature  and  vitality  of  the  virus,  and 
its  behavior  when  treated  by  different  disinfectants.  Distant  as  Ithaca 
was  from  all  infected  districts,  and  seeing  it  was  impossible  here  to  ex- 
periment on  large  herds  of  diseased  and  exiK)sed  swine,  it  seemed 
preferable  to  leave  to  others  all  essays  of  treatment  and  prevention  of 
the  illness  by  the  use  of  disinfectants  and  other  sanitary  measures.  This 
isolated  and  noninfected  locality  offered  special  advantages  for  conduct- 
ing that  class  of  obsei'vations  which  I  aimed  at,  as  there  was  no  danger 
of  accidental  infection  from  other  sources  than  the  experimental  pens. 
At  the  same  time  the  number  of  animals  subjected  to  experiment  was 
limited  by  the  necessity  for  the  most  perfect  isolation  of  the  healthy  and 
diseased,  for  tlie  employment  of  separate  attendants  for  each,  and  for 
the  disinfection  of  instruments  used  for  scientific  observations,  and  of 
the  persons  and  clothes  of  those  who  conducted  these. 

The  experimental  pens  were  constructed  in  a  high  open  field,  with 
nothing  to  impede  the  free  circulation  of  air ;  they  were  large  and  roomy, 
with  abimdant  ventilation  from  back  and  front,  with  perfectly  close  walls, 
floors,  and  roofs,  and  in  cases  where  two  or  more  existed  in  the  same 
bunding  the  intervening  walls  were  constructed  of  a  double  thickness  of 
matched  boards  witli  building  pasteboard  between,  so  that  no  com- 
munication could  possibly  take  place  excepting  through  the  open  air  of 
the  field.  When  it  seemed  needful  disinfectants  were  placed  at  the  ven- 
tilating orifices.  On  the  pigs  showing  the  first  6igns  of  illness,  infected 
pigs  were  promptly  turned  over  to  the  care  of  attendants  delegated  for 
these  alone,  and  the  food  utensils,  &c.,  for  the  healthy  and  diseased  were 
kept  most  carefully  apart.  When  passing  from  one  to  the  other  for 
scientific  observations,  the  healthy  were  first  attended,  and  afterward  the 
diseased,  as  far  as  possible  in  the  order  of  severity.  Then  disinfection 
was  resorted  to,  and  no  \isit  was  paid  to  the  healthy  pigs  until  after  the 
lapse  of  six  or  eight  hours,  Avith  free  exposure  in  the  interval.  In  the 
pens  the  most  sciiipiilous  cleanliness  was  juaintained  and  deodorizing 
agents  used  so  as  to  kec])  them  perfectly  sweet. 

I  may  be  allowed  to  add  that  I  have  received  most  valuable  assistance 
from  two  of  my  students,  Messrs.  A.  M.  Farrington  and  A.  G.  Boyer,  in 
conducting  the  daily  observations^  as  well  as  in  making  post  mortem 
examinations,  and  in  the  examination  of  diseased  products. 
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INCUBATION  OF  TIIE  DISEASE. 

Our  experiments  have  sliowii  this  to  vary  greatly,  though  in  the  great 
majority  of  cases  it  tenninated  in  from  thiee  to  seven  days  after  iuoca- 
lation.  As  sliown  in  the  table  appended,  one  siikened  on  the  first  day, 
three  on  the  third,  two  on  the  fourth,  one  on  the  fifth,  two  on  the  sixth, 
four  on  the  seventh,  and  one  each  on  the  eighth  and  thirteenth  (lays 
respectively.  A  com]3arison  of  these  results  with  those  obtained  else- 
where seems  to  show  that  Ave  have  reached  the  two  extremes.  Br.  Sut- 
ton, observing  the  result  of  contact  alone  in  autumn,  sets  the  period  at 
from  thuteen  to-  fourteen  days ;  my  own  observations  in  Scotland,  in* 
sunmier,  indicated  se^en  to  fourteen  days ;  Professor  Axe,  in  London, 
in  summer,  concluded  on  live  to  eight  days  5  Dr.  Budd,  in  summer,  four 
to  five  days;  and  Professor  Osier,  in  autumn,  four  to  six  days. 

SYMFTOMS. 

The  cases  observed  were  of  all  degrees  of  severitj^,  from  a  slight  acceaa 
of  fever,  with  some  loss  of  appetite,  irregidarity  of  the  bowels,  and  alter- 
nations of  heat  and  cold  on  the  surface,  to  violent  attacks,  terminatiiig 
fatally  after  eleven  days'  illness. 

JUarly  symptoms, — In  an  average  case,  one  of  the  earliest  signs  of  ill- 
ness was  an  elevated  temperature  of  the  body,  amounting  to  one  or  two , 
degrees  above  the  former  indications  furnished  by  the  same  anixnaL 
This  quahfication  appears  requisite,  as  the  temperatures  of  healthy  pigs 
were  found  to  vary  widely  under  difl'erent  conditions  of  life.    After  art- 
ive  exercise  or  excitement  104^  F.  is  not  unfrequent,  while  in  a  close 
pen  where  they  are  quiet  and  still,  100°  to  102°  F.  is  quite  as  common. 
On  more  than  one  occa^sion,  when  a  pig  got  accidentally  fixed  in  a  nar- 
row space  where  he  had  barely  room  to  stand,  the  temi>erature  was  re- 
duced to  99^  and  even  98^  F.    The  body  heat  was  raised  by  a  hearty 
meal  and  lowered  by  abstinence.    Generally  a  sudden  lise  of  tempera- 
ture and  satiu'ation  of  the  atmosphere  >Yith  moistiu'e  led  to  an  elevation 
of  the  body  heat,  in  other  cases  a  reduction  of  the  temperature  of  the 
air  letl  to  the  same  i)henomenon.    (See  table  of  Meteorological  Observa- 
tions and  Temperatures.)    In  connection  with  the  rise  of  temperature 
there  was  generally  a  diffuse  redness  of  the  skin,  with  increased  warmth, 
alternating  with  cold,  especiidly  in  the  ears,  nose,  tail,  and  limbs.    The 
pulse  usually  rose  perceptibly,  sometimes  reaching  120  jn^r  minute,  while 
the  breathing  was  little  if  at  all  afliictod.    The  snout  was  often  drawn 
^aek,  giving  a  AM?Lnkled  or  pinched  appearance  to  the  face ;  the  move- 
nents  were  less  active,'  sometimes  decidedly  stifl'  and  slow ;  there  Avas 
'Perceptible  fiillhig  off  in  ai)}>etite,  and  the  bowels  were  usually  costive. 
liscaac  at  its  hvUfht, — The  teuiperature  rose  in  most  cases  to  lOrP  F., 
ua  exceptiojialJy'ouly  to  107^  or  KKS^  F.  (Dr.  Os1(t  records  11(P  F.), 
.    )e  foll'Mved  a  tier  a  variable  length  of  time  (three  to  twenty  days)  by  a 
'    h'^  cultural  standard,  or  even  lower.    The  pulse  also  rose  to 
I..    'm^i>'>s  of  i^'^^i'^  '^^^  the  skin  wer<^  much  more  frequent  and 

'»      "!>•       '    '•■    'haiiges  appeared  in  the  skin,  A'arj^- 

'    •  "• '•  ^  but  which  nuiy  be  described  as 
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'  s    ■  '     ■m/K'*  ^a^eraging  about  one-tenth  inch 

I  ^        '  ■■        ^v..n^.f,     'Milhient  so  as  to  form  an  extended 

'^   '      Mc^      .. .,>L.  .iisai)peuix  a  momentarily  under  ]>ressure,  show- 

niimw     ^i/w^'i    '^>iv^ls  Avere  not  3'et  comi)letely  blocked,  but 
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by  pressure,  showing  abemly  existing  embolism  if  not  even  rupture  and 
the  escape  of  the  blooU-elemeuts  into  the  tissue. 

Second.  In  some,  though  by  no  means  in  all,  there  appeared  black 
spots  on  Avhi(?li  pressure  had  no  effect.  The  cuticle  of  sucli  six)ts  dried 
up  and  slurunk,  and  if  the  pig  survived  long  enough  was  finally  de- 
.tached. 

Third.  In  uoiirly  all  there  were  slight  pointed  elevations,  mostly 
aroimd  the  roots  of  the  bristles,  which  over  the  whole  body  had  become 
more  erect,  rough,  and  harsh, 

Foiuth.  Scattered  more  or  less  abundantly  over  the  surface  were  black 
concretions,  liardouiug  in  most  cases  into  a  scab,  but  in  others,  and  jxar- 
ticularly  on  the  inner  side  of  the  thighs,  accumulating  as  a  soft,  greasy 
inunction.  AVhere  this  was  not  diffused  iis  a  uniform  black  incrustar 
tion,  it  showed  as  small  black  particles  mostjy  at  the  roots  of  the  bris- 
tles, and  was  e\  idently  a  product  of  the  diseased  sebaceous  glands. 

Fifth.  The  skin  showed  at  many  points,  and  above  aU  on  the  pendent 
margins  of  the  cars,  on  the  hocks  and  knees,  on  the  rump  and  abdomen, 
an  unbroken  blue  or  violet  tint,  which  could  not  be  effaced  by  pressure. 
In  bad  cases  tliis  was  associated  with  considerable  swelling:  of  the  ears, 
and  in  one  with  nipture  of  the  integument  and  loss  of  blood. 

Finally.  A  gi  eat  accumulation  of  scurf  took  place  along  the  back,  and 
with  the  tough,  rigid  state  of  the  skin  contributed  much  to  the  unthrifty 
look  of  the  subject. 

The  arching  of  the  back,  the  drawing  up  of  the  flank,  the  advance  of 
the  hind  toward  the  fore  feet,  and  the  stiff'  movements  of  the  hind  limbs 
sufficiently  attested  abdominal  suffering,  while  the  contractions  of  the 
rectum  resisting  the  introduction  of  the  thermometer  testified  in  most 
cases  to  the  irritability  of  the  bowels,  if  not  to  the  thickening  and  corru- 
gation of  their  nuicous  membrane.  The  gait  was  stiff  and  imcertain, 
and  the  i)aticnt  inclined  to  lie  in  its  litter,  by  preference  stretched  on  its 
belly.  The  bowels  at  this  stage  were  mostly  irritable.  In  the  milder 
cases  they  wt^re  mostly  costive,  or  if  the  dung  was  of  natural  consist- 
ency it  siiu^lt  strongly.  In  the  worst  cases,  and  in  several  of  the  milder 
ones,  they  became  relaxed  with  a  semi-solid  fetid  discharge,  or  a  yel- 
lowish white  or  slaty  yellow  watery  flow,  alternating  with  more  confined 
or  costive  conditions.  Vomiting  was  noticed  once  or  twice,  but  was  al- 
together exce[)tional.  One  patient  ground  its  teeth,  but  one  only.  Sev- 
eral had  11  cough,  occuiTiug  in  paroxysms,  but  the  majority  had  none, 
and  this  is  the  more  remarkable  that  several  of  those  that  appeared  to 
show  this  immunity  harbored  numerous  lung- worms.  In  most  cases  the 
inguinal  glands  could  be  felt  to  be  enlarged. 

iSt€i(je  of  si)iki)i(j, — When  i)atients  were  approaching  death,  the  tem- 
l)erature,  alter  reaching  its  highest  point,  suddenly  descended  to  below 
the  natural,  the  pidse  increased  to  130  or  even  IGO  per  minute,  extreme 
wcidvuess  su])ervene(l  so  that  the  animal  could  barely  rise  or  drag  itself 
around ;  in  some  cases  the  nervous  powers  were  so  dulled  that  the  pig 
lay  in  a  siui)()r,  hardly  disturbed  when  pricked  to  obtain  a  drop  of  blood 
for  examiuatiou,  and  in  others  there  seemed  to  be  active  deUrium,  with 
sudden  startiui^and  screaming.  Xervous  disorder  was  further  sho>vn 
by  general  treuK)rs  and  nniscular  jerking  of  the  limbs  or  bodj'.  K  for- 
merly purging,  the  anus  became  relaxed,  and  tlio  liquid  feces  escaping 
involuntarily  smeared  the  thighs  and  bed.  In  two  this  state  of  things 
lasted  for  two  days  before  death  supervened.  At  this  stage  moving 
bacteria  were  i'ri)eatedly  detected  in  the  blood. 

Subsidcncr  of  fever, — in  cases  which  seemed  to  promise  recovery,  in- 
cluding a  majority  of  the  whole,  the  temperature  dechned  gradually 
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toward  the  natural  standard,  the  bowels  became  more  regular,  the  m- 
petite  improved,  the  skin  cleared  up,  and  all  the  bad  symptoms  steadily 
diminished.  As  it  was  not  our  object  to  preserv^e  them  they  were  either 
sacrificed  or  again  inoculated,  so  that  the  too  firequently  tardy  and  im- 
perfect or  uncertain  convalescence  was  not  verified  in  our  pens. 

POST-MORTEM  LESIONS. 

In  considering  the  morbid  anatomy  of  the  disease,  the  lesions  of  the 
skin  referred  to  above  under  the  head  of  symptoms  need  not  be  again 
recorded. 

The  characteristic  lesions  were  found  especially  in  the  digestive  or- 
gans, the  lymphatic  glands,  and  the  lungs,  though  the  serous  mem- 
branes and  other  tissues  \^ere  by  no  means  always  exempt. 

Digestive  organs. — In  four  cases  the  tongue  was  the  seat  of  spots  of  a 
deep-blue  color,  ineffaceable  by  pressure,  and  in  three  cases  it  bore  dis- 
tinct ulcers,  similar  to  those  to  be  described  later  as  existing  in  tiie 
large  intestine.  Similar  ulcers  appeared  on  the  soft  palate,  in  two 
cases,  and  on  the  tonsils  in  one.  In  four  cases  the  pharynx  bore  indeli- 
ble blue  spots  of  extravasation,  but  no  distinct  ulceration.  In  one  in- 
stance a  white  concretion  in  four  minute  lobes,  like  pins'  heads,  was 
found  on  the  mucous  membrane  on  the  back  of  one  arj^tenoid  cartilage, 
consisting  of  rounded  nucleated  cells  and  granular  matter.  In  one  case 
only  did  the  gullet  show  patches  of  congestion.  The  stomach  always 
contained  a  fair  amount  of  food,  usually  smelt  intensely  acid,  the  ex- 
halation fuming  with  ammonia,  and  presented  on  the  mucous  membrane 
of  its  great  curvature  a  mottled,  dark-broTvn  discoloration,  as  is  often 
seen  in  pigs  that  have  been  starved  for  some  time  prior  to  slaughtering. 
In  four  cases  this  membrane  bore  patches  of  thickening  from  J  to  1 
,  inch  in  diameter,  of  a  deep-red  color,  from  blood  extravasation  into  and 
beneath  the  mucosa.  In  two  cases  it  bore  a  dirty  yellowish-white  pel- 
licle of  diphtheritic-looking  false  membrane,  the  microscopic  characters 
of  which  will  be  noted  hereafter.  In  one  case  slight  erosion  of  the  mem- 
brane had  ensued,  but  without  the  formation  of  any  slough. 

Thssmall  intestines  constjuitly  presented  spots  of  congestion,  and  some- 
timers  extended  tracks  of  the  same,  with  softening  of  the  mucous  mem- 
brane and  excessive  production  of  mucus.  The  spots  were  easily  over- 
looked unless  when  the  entire  length  of  the  gut  was  slit  oi>en  and 
carefully  examined,  but  when  closely  examined  they  presented  not  only 
the  branching  redness  resulting  from  coagulation  of  blood  in  the  capil- 
lary blood-vessels,  but  also  microscopic  extnivasatious  of  the  blood  out 
of  "thin  natural  currents.  Another  point  which  served  to  characterize 
these  limited  congestions  was  a  greater  or  less  h^emorrhagic  re<ldening 
of  the  mesenteric  glands  immediately  adjacent  to  the  congested  spots. 
In  three  cases  only  were  distinct  erosions  found  on  the  small  intestines, 
and  in  one,  ulceration  with  the  dirty-white  central  slougli  so  common  in 
the  large  intestines.  The  edge  of  the  ileo-coecal  Aalve  was  XvdiVb  the 
seat  of  a  sloughuig  ulcer,  and  in  four  subject-s  the  glandular  follicles  ot 
Peyei^s  patch  were  enlarged  at  this  point,  a  condition  wjiich  is,  however, 
not  uncommon  in  pigs  killed  in  health. 

In  tJie  large  intestines  the  lesions  were  at  once  more  constant  and  more 
advanced.  The  caecum  was  the  seat  of  dark  red  patches  from  conges- 
tion and  extravasation  in  six  cases,  the  colon  in  six,  and  the  rectum  in 
five.  Ulcers  ai)peared  on  the  csecum  in  eight  cases,  on  the  colon  in  seven, 
and  on  the  rectum  in  tluee.  In  two  cases  the  whole  length  of  the  largo 
intestine  was  the  seat  of  great  thickening  of  the  mucous  membrane, 
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which  was  of  a  deep,  dark-red  color^  and  thrown  mto  prominent  trans- 
verse folds,  that  considerably  diminished  its  internal  cs^ber.  The  large 
intestine  was  more  entirely  icee  from  slight  congestion  of  the  mucous 
membrane^  and  in  two  cases  only  were  no  ulcers  found  on  this  part. 

The  variety  of  these  ulcers  deserves  a  passing  notice.  In  a  certain 
number  of  cases  the  mucous  membrane,  though  comparatively  free  from 
congestion,  showed  a  number  of  small  conical  swellings,  with  yellowish 
depressed  centers,  and  about  the  diameter  of  one-ha&  a  line.  To  the 
naked  eye  these  appear  like  enlarged  solitary  glands,  but  have  been 
shown  by  Dr.  Klein,  of  London,  to  be  enlarged  and  diseased  mucous 
crypts  (follicles  of  Lieberkiihn.)  Next,  erosions  of  larger  size  were  not 
uncommon.  In  these,  the  surface  layer  of  the  mucous  membrane  was 
destroyed,  leaving  a  depressed,  red,  congested  base,  and  swollen^  slightly 
congested,  and  reddened  edges.  Then  there  are  the  older  ulcers  m  which, 
with  a  more  or  less  reddened  base  and  margin,  there  is  a  central  dirty- 
white  pnxluct,  arranged  in  concentric  layers,  and  usually  projecting 
above  the  line  of  the  ^jacent  mucous  membrane,  and  even  overlapping 
it.  This  appears  like  a  slough,  and  though  sometimes  stained  with 
blood  contains  no  pervious  vessels.  In  one  instance  this  slough,  in 
place  of  occurring  in  rounded  isolated  forms,  extended  transversely  to 
the  direction  of  the  intestine,  occupying  the  limits  of  its  morbid  trans- 
verse folds  for  half  the  circumference  of  the  canal,  or  even  more.  These 
bands  were  abundant  in  the  caecum  and  colon,  and  at  intervals  two  ad- 
jacent ones  would  merge  into  each  other  at  their  widest  parts.  Finally, 
in  one  case,  a  great  part  of  the  surface  of  the  csacum  and  colon  was  cov- 
ered by  a  yellowish-white  dipthheritic-looking  pellicle,  in  patches  of 
several  inches  in  length,  and  projecting  above  the  surface  of  the  mucous 
membrane  at  its  free  border. 

In  one  case  only  was  there  a  blood-colored  liquid  effusion  into  the 
peritoneum.  In  another,  a  transparent  exudation  between  the  folds  of 
the  mesentery  contained  a  microscopic  embryo  worm ;  but  the  most  care- 
ful search  could  detect  no  others  at  this  point,  nor  in  the  coats  of  the 
intestines.  In  one  case,  whitish  concretions  were  found  on  the  mesen- 
tery, projecting  from  the  surface  and  composed  of  granular  cells  like 
those  of  the  concretion  on  the  larynx. 

Liver, — Slight  ecichymosis  on  the  surface  of  the  liver  was  common,  but 
extensive  congestion,  and  above  all  softening,  were  virtually  absent. 
When  con<,^ostion  existed  the  acini  were  most  deeply  colored  m  the  cen- 
ter, slio\vin<^  the  implication  of  the  hepatic  veins  and  mtralobular  flexus 
rather  than  the  portal  system.  In  two  cases  this  organ  contained  slight 
caseous  (loi>osits,  in  one  an  acephalocysL  and  several  times  hydatids. 

The  panereas  appeared  to  be  uniformly  healthy. 

The  spleen  appeared  unduly  black  and  gorged  with  blood  on  two  occa- 
sions only,  aiul  in  the  worst  of  these  the  bl<K)d  was  alive  with  actively- 
moving  bacteria. 

The  lymphatic  gliDiAs  of  the  mesentery  and  of  the  abdomen  generally 
may  be  said  to  liave  been  uniformly  altered.  Those  in  the  vicinity  of 
congested  or  ulcerated  patches  of  intestines  were  usually  of  a  dark  blood- 
red,  confined  to  the  surtace  of  the  gland,  or  in  the  worst  cases  extending 
through  its  entue  substance.  In  cases  where  the  disease  had  passed  the 
crisis,  and  the  subject  was  advancing  towards  recovery,  there  was  often 
simply  a  giayish  (Uscoloration  of  the  surface  of  the  gland,  where  such 
hsBmorrhagic  discoloration  would  have  been  found  in  the  earUer  stages. 
In  all  cases  the  glands  appeared  to  be  materially  enlarged. 

These  remaiks  would  equally  apply  to  the  lymphatic  glands  in  the 
ohesty  throat,  or  other  parts  where  congestion  and  ecchymosis  existed. 

24  AQR 


370         REPORT   OP  THE   COMMISSIONER  OP  AGRICULTURE. 

Bespiratmy  organs, — Congestions  and  eccliymosis  were  common  on  the 
larynx,  windpipe,  and  pleura;.  Tliongli  the  lungs  never  entirely  escaped, 
in  one  case  only  was  an  entire  lung  hepatized.  Exudation  and  consoli- 
dation oi'  the  lung-tissue  were  in  a  lew  instances  confined  to  the  antorior 
lol)t^s,  l)ut  as  a  rule  a  few  of  the  posterior  lobnlettes  only  wore  affected. 
In  some  (tases  exudiition  was  confined  to  the  interlobular  spaces,  whi«;h 
accordingly  appeared  an  broad  lines  circumscribing  the  lighter-colored 
lobes,  A\ith  which  they  contracted  strongly  in  color  because  of  t  heir  dark 
blood-stained  exudate.  Even  when  the  lobules  were  also  the  seat  of  ex- 
udation, they  Avere  mostly  lighter  than  the  interlobular  spaces,  in  this 
diflering  from  the  ordinary  inflammation  of  the  lungs,  in  wlii(!h  the  latter 
appear  as  yeUow  lines.  The  bronchia  of  the  affected  lobides  were  invari- 
al)ly  filled  with  a  frothy  mucus,  while  in  eight  subjects  they  contained 
numerous  lung-wonns  (Strongytus  elongatus).  It  is  worthy  of  notice  that 
in  nearlj"  all  cases  in  which  lung-worms  were  found,  the  lobules  into 
which  the  exudate  had  taken  place  were  invariably  connected  with  the 
infested  bronchia.  In  one  case  the  windpipe  presented  along  its  whole 
length  a  yellowish-white  false  membrane  similar  to  that  described  as  ex- 
isting on  the  large  intestine.  In  another  instance  a  blocked  bronchimn 
presented  a  small  circular  slough  not  unlUve  the  commencing  slough  of 
the  intestinal  mucous  membrane.  In  no  case  did  I  meet  with  the  caseous 
blocking  of  the  bronchia  recorded  by  Klein. 

In  one  case  only  was  there  extensive  liquid  efiusion  into  the  pleura. 
This  was  of  a  dark  blood  color,  and,  besides,  the  blood-globules  contained 
myiiads  of  actively-mo\TOg  bacteria.  Eidse  membranes  of  recent  foiina- 
tion  albO  connected  the  i)idmonic  to  the  phrenic  pleiu'a)  in  this  case. 
Tlie  right  lung  was  hepatized  throughout.  In  the  same  subject  the 
pericardium  was  the  seat  of  a  similiir  exudate,  and  fibrinous  coagida 
connected  the  cardiac  to  the  mediastinal  layer.  In  three  cases  the  lin- 
ing membrane  of  i\\Q>  heart  was  the  seat  of  spots  of  eechymosis,  by  xn'ef- 
erence  on  the  impillary  jiniscles.  The  right  heart  usually  contained  a 
clot  of  blood  whieli  shov/ed  a  bufl'y  coat  in  three  cases  only.  In  two 
cases  there  was  a  clear  translucent  exiulation  jiround  tlie  auricule  ventric- 
idar  furrow,  which,  luider  the  microscope,  showed  fat  ci^l Is  and  granules, 
and  a  network  of  (•ai>illary  Acssels  in  which  the  blood-globules  moved 
freely,  and  showed  no  tendency  to  adhere. 

Brain, — In  one  case  then*  were  foiu*  ha'inorrhagic  spots  on  the  diiTiii- 
mater,  averaging  about  one  hue  in  breadth. 

MK^nOJ^COPlC  OnSERVATIONS. 

SUn, — ]\Iicros(*opic  sections  through  tin-  aflected  portions  of  skin 
slunved  the  various  grades  of  congestion:  eou^icstion  with  blocking  of 
the  ca]>illaiirs,  and  excess  ot*  lynii)hoid  atid  largo  granular  cells  and 
gi'anules  staining  (U*ei)ly  with  coloring  agents;  and  congestion,  with  ex- 
tnnasation  and  the  forinaticm  of  necrotic  si)ots.  (See  IMate  iX,  Fig.  1.) 
^Villl  tlu^  t-arli*  r  (•()lIg(^sti()n  there  is  more  or  less  drojh^v  of*  the  sldn  and 
cons<'(nirnt  separation  of  its  intiniaie  textures,  while  In  the  later  or  more 
seNcrc  conditions  a  Iribinous  exudation  takes  ])lacc,  and  this  laay  even 
exiidi.'  lioni  the  surface  and  concix^le  there  in  dark  scabs.  In  no  instance 
dill  I  meet  with  th(^  Ibiination  of  ])us  in  the  sl;in,  and  notwithstanding 
tin*  nnnicrous  ininnte  extravasations  into  tiit»,  true  skin  and  cuticle,  in 
one  ciise  only  was  (here  sullicient  destruction  of  a  superllcial  vessel  to 
lead  to  a  temporary  lueniorrhage.  One  feature  which  I  have  not  seen 
mentioned  by  other  observers  is  the  implication  of  the  bristle  follicles. 
Jt  has  been  already  stated  tjiat  the  pink  pai)ular  eniption  is  mostly  o\y- 
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served  around  the  roots  of  the  bristles,  and  it  may  be  added  that  they 
bristles  jilways  stand  erect  and  harsh.  Moreover,  in  addition  to  the 
general  unthriftiness  and  scurflness  of  the  skin,  it  tends  early  to  become 
coated  with  gi^easy  exudation,  resulting  usually  in  the  black  concretion 
already  mentioned  and  soluble  in  ether.  This  is  manifestly  a  product 
of  the  hair  follicles  and  their  sebaceous  glands,  and  accordingly  a  section 
through  ouc  of  these  shows  the  deep  congestion  of  the  capillary  plexus* 
(See  Plate  IX,  Fig.  2.) 

InteHtine, — Sections  through  those  portions  of  the  mucous  membrane 
which  are  merely  congested  and  reddened,  but  without  ulceration,  shows 
stagnation  and  blocking  of  the  capillary  vessels  in  the  mucosa  and  sub- 
mucosa,  with  thickening  and  softening  of  the  textures,  and  especially  of 
the  epithelial  layer.  This  last  contains  a  great  excess  of  granules  and 
aggregations  of  granules  into  ceU  forms  (giant  cells  of  Klein),  while  the 
epithelial  cells  themselves  are  reduced  in  size  and  contain  enlarged 
nuclei.  As  fonnerly  pointed  out  by  Kleinj  the  degeneration  is  oftea 
greatest  around  the  openings  of  the  crypts  of  Lieberldihn,  and  in  their 
interior,  while  their  cavities  are  not  unfrequently  filled  with  extravasated 
block!.  Besides  the  above  are  found  lymphoid  and  wandering  blood 
cells,  crystals  of  haimatine  and  closely  aggregated  masses  of  granules 
staining  deep  purple  blue  in  hsematoxylon  and  insoluble  in  caustic  i)otas8 
— the  micrococci  of  Klein.  These  last  are  especially  abundant  on  the 
surface,  but  extend  into  the  deeper  fibrous  layers  as  well.  In  severe 
cases  the  oi)ithelial  layer  may  be  raised  from  the  mucosa  by  a  consider- 
able dark -red  clot,  though  the  escape  of  blood  in  large  amount  is  more 
frequent  under  the  mucous  membrane,  so  as  to  separate  it  firom  the  mus- 
cular coat. 

The  ulcers  with  a  central  slough  present  at  their  base  the  same  char- 
acters a,s  the  congested  mucous  membrane,  as  regards  cellular  and  gran- 
ular proliforation,  blocking  of  vessels,  exudation,  and  microscopic  extra- 
vasation. The  slough  may  be  shown  to  be  made  up  mainly  of  small 
nucleated  cells  and  granules,  but  it  retains  under  the  microscope  its  close 
laminated  a]ipearance,  caused  by  the  gradual  extension  in  depth  and 
breadth  b^-  the  death  of  successive  layers  of  the  mucous  membrane.  It 
contains  numerous  groups  of  the  granidar  bacteria  already  referred  to, 
and  extending  down  to  its  deepest  strata. 

Lymphatic  glands, — As  regards  the  lymphatic  glands.  I  need  only 
repeat  the  statement  of  Klein,  that  the  blocking  of  vessels  ^nd  extrav- 
asation of  blood  is  most  commonly  into  the  outer  or  cortical  portion 
alone ;  in  the  more  severe  forms  iii  which  the  medullary  part  is  also  im- 
l)licate(l,  the  blood  effusion  is  often  confined  to  the  lymph-channels  and 
the  coniu'ctix  e  tissue-partitions,  whUe  the  glandular  cylinders  escape. 
It  is  in  cases  of  longer  standing  that  the  cell  changes  are  the  most 
marked.  Then  there  may  be  found  in  the  lymph-channels  the  giant 
cells  already  mentioned,  and  the  groups  of  granular-looking  micrococci, 
similar  to  those  found  in  the  intestinal  ulcers,  as  weU  as  lymph-cells  ot 
an  abnormally  dark  granular  aspect. 

Organs  of  resjn ration. — The  characteristic  lesion  of  the  lungs  is  lobular 
pneiunonia,  the  exudation  taking  place  most  abundantly  into  the  con- 
nective tissue  between  the  lobules,  and  there  assuming  a  dark  color  by 
reason  of  the  abundant  escape  of  blood-globides..  On  making  a  micro- 
scopic section  across  the  smaller  air  tubes  and  air  sacks,  we  End  in  the 
connective  tissues  generally,  and  in  the  walls  of  the  alveoli  and  around 
the  bronchia  an  exudation  containing  an  excess  of  smaU  round  lym- 
phoid cells  and  granules,  and  in  the  air  cells  themselves  accumulations 
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of  similar  ronnded  cells  (E^lein's  giant  cells),  granular  matter,  and  dmnps 
of  granular  bacteria. 

In  one  instance  the  wind-pipe  from  larynx  to  lung  had  its  superior 
wall  covered  by  a  yellowish-white  diptheritic-looking  layer  similar  to  that 
which  I  found  on  another  occasion  throughout  nearly  the  whole  large 
intestine.  A  section  of  this  under  the  microscope  showed  mainly  smSl 
rounded  granular  cells,  Klein's  large  granular  uniocular  cells,  and  dus- 
ters of  the  granular  masses  of  bacteria,  staining  deeply  with  haemst 
toxylon.  The  liver  sometimes  showed  congestion  and  blocking  of  its 
intralobular  capillaries  and  an  escape  of  small  rounded  granular  cdl£ 
(lymph)  into  the  interlobular  spaces,  the  latter  affording  a  marked  con 
trast  to  the  redness  in  the  center  of  the  acini. 

Kidneys. — These  were,  with  one  exception,  pale  in  their  cortical  per 
tion,  and  a  cloudy  swelling  exist/Cd  in  the  walls  of  the  tubules.  Spot* 
of  blood -staining  were  common  on  the  papillae,  and  at  those  points  tiw 
capillaries  were  blocked  by  coagula  to  a  greater  or  less  extent. 

Blood. — In  mpst  cases  no  alteration  of  the  blood  was  detected.  L 
one  pig,  however,  on  the  second  day  before  death,  the  blood  swarme< 
with  bacteria,  showing  very  active  movements.  In  the  subjoined  dl»w 
ings  (Plate  XIII,  Fig.  3)  may  be  seen  the  various  forms  presented  b; 
one  bacterium  in  a  few  minutes  only.  The  blood  of  another  pig,  whid 
had  been  inoculated  from  this  one  showed  the  same  living  germs  L 
equal  quantity.  They  were  further  found  in  the  blood  of  a  rabbit  ant 
sheep  inoculated  from  the  first-mentioned  pig.  In  an  abscess  of  a  pupp; 
which  had  also  been  inoculated  the  germs  were  abundant.  The  blooi 
was  not  examined.  In  the  blood  of  healthy  pigs  no  such  organism 
were  found.  It  may  be  added  that  the  greatest  precautions  were  take 
to  avoid  the  introduction  of  extraneous  germs.  The  caustic  potass  en 
ployed  was  first  fused,  then  placed  with  reboiled  distilled  water  in 
stoppered  bottle  that  had  been  heated  to  a  red  heat.  The  glass  slide 
and  cover  glasses  were  cleaned  and  burned,  the  skin  of  the  anims 
cleaned  and  incised  with  a  knife  that  had  just  been  heated  in  the  flam 
of  a  lamp,  the  caustic  solution  and  the  distilled  water  for  the  immersio 
lens  were  reboiled  oti  each  occasion  before  using,  and  finally  the  glag 
rods  employed  to  lift  the  latter  were  superheated  belbro  being  dij^ped  i 
them.  On  different  occasions  when  the  animal  was  being  killed  1  eve 
received  the  blood  from  the  flowing  vessels  beneath  the  skin  into  a  ca] 
illary  tube  which  had  just  been  purified  by  burning  in  the  flame  of 
lam]>.  With  these  precautions  it  might  have  been  possible  for  one  c 
two  bacteria  to  get  in  from  the  atnu^sphere,  but  not  for  the  swarms 
found  as  soon  as  the  blood  was  placed  under  the  microscope. 

PARASITIC  WORMS. 

In  view  of  the  fact  that  the  swine-fever  has  been  repeatedly  ascribe 
to  the  ravages  ot  worms,  it  may  be  well  to  notice  specially  those  thi 
were  found  in  the  pigs  siibjoeted  to  experiment. 

Strongylus elongatuft  (Dry.),  Paradoomui  (Mehlis),  Lunff-worm. — Tlie  firj 
eight  pigs  were  [>nrchased  of  a  butcher,  and  had  been  fed  on  offal  fro] 
his  slaughter-house.  The  lungs  of  all  these  contained  these  worms  i 
numbers  v^arying  from  ten  to  forty  full-grown  specimens,  and  one  pi 
died,  apparently  from  this  cause,  on  the  seventh  day.  The  worms  wea 
mostly  found  in  the  terminal  part  of  the  main  bronchium  in  the  posterii 
lobe  of  one  or  both  lungs.  Others  of  the  air-tubes  were,  howeve 
occasionally  infested.  The  infested  tubes  were  filled  with  a  glan 
mucus,  rendering  them  totally  impervious  to  air,  and  containing  tl 
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white  thread-like  worms  and  myriads  of  microscopic  eggs.  In  every 
ease  the  lobules  to  which  such  obstructed  air-tubes  led  were  red,  con- 
gested, and  8olid,  or,  as  in  one  or  two  instances,  dropsical,  and  of  a 
slightly  translucent,  grayish  color.  Sections  of  the  diseased  portion 
showed  the  air-cells  partially  filled  with  an  exudate  in  which  small 
rounded  cell-forms  predominated.  The  walls  of  the  air-cells  were  the 
seat  of  congested  and  blocked  capillaries  and  granular  cells,  while  in 
most  cases  there  were  superadded  the  more  specific  characters  of  the 
fever — the  presence  of  the  worms  and  their  irritation  having  evidently 
determined  the  lesions  of  the  specific  fever  to  the  infested  lobides. 

The  worms  may  be  thus  shortly  described:  Head  slightly  conical; 
mouth  terminal,  small,  circular,  with  three  papillie;  body  like  a  stout 
thread,  white  or  brownish,  skin  nonstriated ;  oesophagus  short,  0.G3  mil- 
limeters, enlarged  posteriorly,  club-shaped  (Plate  XIII,  Fig.  4) ;  intes- 
tine slightly  sinuous,  and  longer  than  the  body;  anus  opening  on  a 
papilla  a  little  in  front  of  the  tail.  MalCj  8  to  9  lines  in  length  ;  tail 
curved,  t'uniished  with  a  bilobed  membranous  pouch  supported  by  five 
rays,  two  of  them  double,  and  two  long  deUcate  spiculaB  with  transverse 
markings  (see  Plate  XIII,  Fig.  5).  Female^  1  to  Ij  inches  long ;  tail 
turned  to  one  side,  narrowing  suddenly  to  be  prolonged  as  a  short,  curved, 
conical  point ;  genital  oiifice  in  the  anterior  half  of  the  body,  yet  close 
to  the  middle ;  oviducts  very  much  convoluted.  The  ova  are  slightly 
ovoid  ^-f)  inch  ui  diameter,  and  appear  as  if  they  filled  the  entire  body 
of  the  adult  female  (see  Plate  XIV,  Figs.  6,  7,  and  8). 

Habits, — Like  other  strangyli^  these  worms  attain  sexual  maturity  in 
the  body  of  their  host,  and  they  lay  their  eggs  in  the  bronchia,  to  be 
carried  out  in  all  probability  and  hatched  in  pools  of  water  and  moist 
earth.  It  is  worthy  of  note  that  though  I  found  in  the  bronchia  and  air 
cells  eggs  in  all  stages  of  segmentation,  and  those  containing  fiilly -formed 
embryos,  I  did  not  find  a  single  free  embryo  worm.  The  presumption 
is  that,  lilce  other  closely  related  worms,  they  are  only  hatched  out  of 
the  body,  and  that  the  microscopic  embrj'os  live  for  a  variable  length  of 
time  in  water  or  moist  earth,  and  on  vegetables,  to  be  taken  in  with 
these  in  feeding  and  drinking. 

That  tliese  wonns  are  injurious  there  can  be  no  doubt.  Pigs  infested 
by  tlieni  tlirive  badly,  and  many  die,  as  did  the  poorest  of  my  first  ex- 
perimental lot.  Like  all  parasites,  they  multiply  rapidly  wherever  their 
pro])agati()ii  is  favored  by  the  presence  of  large  herds  of  swine,  and  es- 
pecially il'  tliese  are  kept  on  the  same  range  and  water  season  after  sea- 
son. In  su(!lj  circumstances  they  will  produce  a  veritable  plague,  prov- 
ing es])ecial]y  destnictive  to  the  younger  pigs.  There  is  little  doubt 
that  inaiiv  outbreaks  of  alleged  hog-cholera,  in  which  the  limgs  alone 
are  atlected,  are  but  instances  of  the  ravages  of  these  lung- worms,  but 
that  thev  are  the  cause  of  the  specific  fever  which  we  are  investigating 
is  negatived  by  the  complete  absence  of  these  worms  in  all  of  my  sec- 
ond experimental  lot. 

Trk'occphahi,s  Dispai  {Creplin)  Whip- Worm  of  Swine. — This* I  found 
in  large  mimlx^s  in  the  ciccum  and  colon  of  the  experimental  pigs,  and 
especially  of  the  tirst  lot — those  that  had  been  fed  on  raw  ofial.  This 
wonii  is  characterized  by  a  long,  delicate,  filiform  anterior  pait  of  the 
body,  and  a  short,  thick,  posterior  portion.  The  narrow  portion  is  0.02 
millimeters  broad  and  exceedingly  retractile;  the  posterior  portion 
may  be  almost  1  millimeter  thick.  The  tegument  is  very  finely  striated 
across,  and  has  a  loiigitudmal  papiUated  band.  The  ojsophagus  is  very 
wide  and  slight  ly  toituous.  The  male  is  about  1^  inches  long  but  the  thick 
poition  does  not  much  exceed  ^  inch,  and  is  curved  in  a  spiraL    The 
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BI)iculum  measures  about  1  line,  and  is  fumislied  with  a  funnel-shaped 
membranous  shciith.  Tlie  female  is  IJ  to  2  inches  in  length,  the  thick 
portion  varying  i'rom  ^  to  |  of  an  inch.  The  posterior  portion  is  brown- 
ish, iiUed  with  eggs,  and  ends  in  a  blunt  point.  The  ova  are  0.052  mil- 
limeters in  diameter,  with  a  transparent  button-like  prolongation  at  each 
pole. 

Like  as  Avith  other  round  worms,  the  ova  arc  laid  in  the  body  of  the 
host,  but  passing  out  are  hatched,  in  water,  &c.,  the  young  spending 
their  early  life  in  pools,  streams,  &c.,  and  gain  access  to  the  body  in 
food  and  drink.  The  worm  we  are  at  present  considering  is  especially 
injurious  because  of  its  infesting  the  human  being  as  well  as  the  pig. 
Living  in  the  large  intestine,  it  bores  its  head  and  much  of  its  anterior 
filiform  body  deeply  (J  inch)  into  the  mucous  membrane  and  sucks  the 
^blood.  \Vhen  present  in  large  numbers  it  determines  active  inflamma- 
tion of  the  large  intestines,  with  costiveness  or  diarrhea,  and  a  rapidly- 
advancing  bloodlessness.  Inasmuch  as  the  seat  of  its  ravages,  the 
caecum  and  colon,  is  specially  obnoxious  to  the  lesions  of  the  true  hog- 
fever,  epizootics  caused  by  the  undue  prevalence  of  these  worms  are 
very  liable  to  be  confounded  with  the  latter  disease.  The  worms  are  so 
small  that  they  are  easily  overlooked  among  the  solid  contents  of  the 
viscera,  unless  special  care  is  exercised  in  the  search. 

Sclerostomum  deniatum  (Diesing). — ^This  is  another  small  worm  of  the 
csBcum  and  colon  of  pigs,  found  on  one  occasion  only  in  my  experimental 
animals.    It  varies  from  J  to  J  inch  in  length  and  is  about  \  line  in  thick- 
ness, hence  perhaps  more  easily  overlooked  than  is  the  whip-worm,  but 
no  less  injurious.    The  body  is  of  a  dark  gray,  brown,  or  black,  accord- 
ing to  its  contents ;  the  tegument  covered  with  very  fine  transverse  strise, 
head  broad,  mouth  terminal,  round,  and  furnished  with  six  very  sharp 
homy  teeth,  with  which  to  penetrate  the  mucous  membrane.    The  gul- 
let is  broaa  and  club-shaped,  and  furnished  with  two  salivary  glands, 
opening  by  delicate  canals  into  the  mouth.    Intestine  wide  and  sinuous. 
Male^  J  inch  long,  ^  inch  in  thickness ;  tail  furnished  with  a  bell-shaped 
membranous  exi^ansion,  sui)ported  by  three  rays,  but  open  on  one  side. 
Testicle  single  and  extend(*d  in  a  smuous  manner  from  near  the  gullet 
to  the  tail.    Two  delicate  spiculie.    Female^  4  to  5'  lines  in  length,  tail 
slowly  narrowed  and  tenninated  abruptly  with  a  sharp  projecting  point 
Ovaries  very  tortuous,  extend  from  near  the  gullet  to  the  tail,  where 
they  end  in  a  globular  enlargement,  beneath  which,  and  close  to  the 
point  of  the  tail,  is  the  \^ilva.    The  ovoid  eggs  are  laid  in  the  intestines, 
and  earned  out  with  the  diuig,  in  wliich  they  will  hatch,  and  give  exit 
to  the  embryo  worms  on  the  thinl  day.    Like  all  this  family  of  round- 
mouthed  worms,  tiiis  fixes  itself  to  the  mucous  membrane  by  its  mouth, 
penetrates  the  tissues  with  its  sharp  teeth,  and  lives  ui)on  the  blood.    If 
present  in  hirge  numbers  it  may  establish  such  a  drain  that  the  host 
becomes  pale  and  bloodless,  rapidly  loses  condition,  and  perishes  firom 
aiuvinia.    It  will  also,  like  the  whii)-wonn,  irritate  the  bowels  and  bring 
on  fatal 'inflammation,  with  constipation  or  diarrhea.    In  both  cases 
alike  the  lesions  are  in  the  caecum  and  colon,  the  common  seat  of  ulcera- 
tion, &c.,  in  the  s])ociiic  fever;  hence  the  epizootic  is  liable  to  be  set 
down  as  hog-cholera.    It  should  be  added  that  some  members  of  tiie 
family  of  ^clerostomata,  and  notably  the  Sclcrosfotmim  equir^um  {Scleras 
tomum  of  the  horse),  pass  a  portion  of  their  early  life  encysted  in  the 
mucous  membrane  and  even  in  other  internal  organs,  and  there  is  some 
reason  to  suppose  that  the  Sclerostomum  of  the  pig  has  similar  habits, 
which  add  materially  to  the  irritation  caused  by  its  presence  in  large 
numbers.    The  pigs  in  Virginia  reputed  as  dying  from  hog-cholera,  cansid 
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Dy  microscopic  -vrorms  in  the  walls  of  the  bowels,  were,  in  all  probability, 
the  victims  of  an  epizootic  of  Solerostomata. 

That  the  genuiue  hog-fever  is  not  caused  by  either  of  these  worms  is 
best  illustrated  by  the  fact  that  in  my  second  lot  I  found  very  few  whip- 
worms and  no  Sclerostomata^  though  both  were  diligently  sought  for. 

Gysticerais  Zeniicollis. — This  hydatid  I  found  in  considerable  numbers 
in  the  abdominal  cavity  (in  the  omentum,  peritoneum,  liver,  kidneys, 
&c.),  in  liie  i>ehis,  perineum,  and  pleurae  of  my  first  lot  of  pigs.  It  con- 
sists of  ail  ovoid  bag  of  liquid  J  to  1  inch  in  length,  with  an  opening  at 
ODc  end,  thiough  which  the  head  is  drawn  back  into  the  sack.  The  head 
is  snpi)orted  ou  a  veiy  attenuated  thread-like  neck,  whence  the  name. 
The  membrane  of  the  sack  is  marked  by  fine  ti.insverse  striae,  and  if 
placed  in  tepid  water  wiU  often  undergo  active  contractions,  during 
which  the  head  can  be  seen  to  rise  and  faU  in  the  interior.  The  head 
and  neck  contain  an  abundance  of  dark  calca!reous  particles,  soluble 
with  effervescence  in  a  strong  acid. 

Seventeen  of  these  liydatiSi  were  fed  to  a  Newfoundland  puppy,  fresh 
from  its  mother,  ten  having  been  kept  for  some  time  in  a  solution  of 
common  salt,  while  seven  were  fresh  from  a  newly-killed  pig.  After 
twenty-live  days  the  puppy  was  sacrificed,  and  seven  tapeworms  {Tcenia 
Marginata)  were  found  attached  by  their  hooked  snouts  to  the  mucous 
membrane  of  the  jejunum.  Exposure  to  a  strong  solution  of  common 
salt  for  less  than  a  week  in  some  cases  had  been  siSBBcient  to  destroy  the 
first  ten,  while  aU  the  seven  cysticerci,  grown  fresh,  developed  into  tape- 
worms. These  had  the  globular  head  with  four  sucking  disks  and  re- 
tractile proboscis,  surrounded  by  a  double  row  of  36  ^jooklets,  having 
the  characteristic  long  posterior  process  as  shown  in  the  accompanying 
lithograph  (Plate  XIY,  Figs.  9  and  10);  also  the  calcareous  markings  in 
the  heacl  and  neck  already  referred  to. 

It  is  well  known  that  when  several  rii)e  segments  of  this  tapeworm  are 

flven  to  a  sheep  or  goat,  the  myriads  of  resulting  embryo  worms  that 
ore  their  way  into  the  liver  and  other  organs  "wiU  give  rise  to  such  de- 
structive changes  in  them  that  death  may  ensue  in  ten  days.  But  here 
again  ^\e  have  the  counter  evidence  in  the  entire  absence  of  these  para- 
sites in  my  later  lot  of  pigs,  showing  that  they  were  in  no  way  responsi- 
ble for  the  specific  hog-fever. 

Other  2)ara^itic  tconns  of  sicine, — It  is  needless  to  open  up  the  question 
of  the  causation  of  this  disease  by  the  other  worms  of  swine.  Many 
years  ago  Dr.  Fletcher  called  attention  to  the  destructive  effects  of  the 
lard  icorm — Stephamiriis  ^entatus — (misnamed  ScUrostoma  Pi/nguicula) 
on  the  li\  er  and  other  internal  organs,  and  even  attributed  the  hog- 
cholera  to  its  ravages.  Doubtless  he  was  dealing  with  an  epizootic  of 
this  worm,  but  in  manj"  instances  since,  as  in  my  own  recent  cases,  this 
worm  has  been  sought  for  in  vain. 

So  with  the  Triehina  SpirallSj  the  Hook-headed  Worm  (Echinorhynchus 
Oigas)^  tlie  common  mea^le  hydatid  {Cysticercus  Cellulosa)^  and  the  liver 
flukes  {FascioJa  HepaUca^  and  Distonmm  Lanciolatum))  however  de- 
structive thoy  may  be  to  pigs  in  infested  localities,  their  entire  absence 
in  my  experimental  pigs  siSlciently  excludes  them  from  the  causation 
of  the  specilic  hog-fever. 

EXPERrSIENTS  ON  THE  PROPAGATION  OF  THE  DISEASE  BY  INOCULA- 
TION AND  OTHERWISE. 

Virulence  of  dried  virus. — In  experimenting  on  the  hogs  it  was  sought, 
first,  to  ascertain  the  tenacity  of  Ufe  of  the  dried  vim&    This  was  indi 
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cated  three  years  ago  by  Professor  Axe,  who  snceessftdly  inocolated  s 
pig  with  virus  that  had  remained  dried  apon  ivory  points  for  twenty- 
sis  days.  It  neemed  imjiortant  to  test  this  by  further  experiment,  as 
upon  thin  question  depends  the  weighty  one  of  arresting  or  patting  an 
end  to  the  plague  by  the  extinction  of  its  poison. 

Three  pigs  were  inoculated  with  virulent  products  that  had  been 
dried  on  qiulls  for  one  day,  one  with  virus  dried  on  the  quill  for  FOXIB 
BAYS,  one  fc^  FIVE  DAYS,  and  one  for  six  days.  The  quills  had  been 
sent  m)m  New  Jersey  and  North  Carolina,  wrapped  in  a  simple  p^MT 
covering,  and  therefore  not  in  any  way  specially  protected  against 
the  action^of  the  air.  Of  the  six  inoculations,  four  took  effect^  and  in 
the  two  excei)tional  cases  the  quills  had  been  treated  with  disiniectantfl 
before  inoculation,  so  that  the  failure  was  to  be  expected. 

Vir7tleni)e  of  the  dried  intestine. — In  the  case  of  the  quills,  the  vinu 
was  dried  qui(*.kly  on  account  of  the  tenuity  of  the  layer,  and  no  time 
was  allowed  for  decomposition.  With  the  diseased  intestine  the  drying 
in  the  free  air  and  sun  was  necessarily  slower,  and  more  time  was 
allowed  for  septic  changes.  Three  pigs  were  inoculated  with  diseased 
intestine  which  had  been  dried  for  three  and  four  days  respectively. 
In  one  case  the  diseased  product  was  from  North  Carolina.  In  all  three 
cases  the  inoculation  proved  successful.  The  morbid  product,  therefore, 
even  in  comparatively  thick  layers,  may  dry  spontaneously,  so  as  to  be 
the  means  of  transmitting  the  disease  to  the  most  distant  >3tates. 

Virulence  of  tlie  moist  morbid  product  if  secluded  from  tlie  air. — ^A  pig 
was  inoculated  with  a  portion  of  diseased  intestine  sent  from  Illinois  in 
a  closely  corke^  bottle.  The  inoculating  material  had  been  three  dayg 
from  tlie  pig  and  smelt  slightly  putrid.  The  disease  develox)ed  on  the 
sixth  day. 

A  second  pig  was  inoculated  with  blood  from  a  diseased  pig  that  had 
been  kept  for  eleven  days  at  lOOo  Fahrenheit  in  an  isolation  apparatua 
the  outlets  of  which  were  plugged  with  cotton  wooL  Illness  supervened 
in  twenty -four  hours. 

The  exclusion  of  air,  or  more  probably  the  prevention  or  retardatioi 
of  putrefaction,  therefore,  probably  favors  the  longer  preservation  oi 
the  poison. 

Probable  non-virulence  of  morbid  products  thcit  ha/ce  undergone  putrefiuy 
tion. — Two  pigs  were  inoculated  in  one  day  with  the  elements  of  an  moei 
from  a  portion  of  intestine  sent  from  New  Jersey  in  a  box.  The  product 
was  TWO  DAYS  from  the  pig  and  distinctly  putrid.  Neither  seemed  tc 
suffer  at  any  time.  Z' 

A  third  [)i^  was  placed  in  a  pen  with  a  portion  of  the  same  disease<] 
intestine,  niul  vsonio  manure  sent  with  it.  Tlie  intestine  disappeared 
after  the  soeoDd  day,  and  was  probably  eaten,  but  the  pig  showed,  nc 
evil  eirects. 

It  should  bo  stilted  that  each  of  these  pi<]:s  had  been  formerly  inoca 
latcd,  and  t^o  apjjeared  to  pass  through  a  mild  form  of  the  disease 
while  the  third  hail  showed  an  elevated  teiuperature  on  three  alternate 
days  only.  It  may  tht^refore  be  questioned  whether  I  hey  had  not  at 
tainod  to  a  certain  de^ee  of  insnsee])tibilit.Y  whi(*li  insured  the  negative 
results.  In  other  cases,  however,  1  have  tbund  a  second  inocidation  tx 
take  thou^j;h  tin*  first  had  betm  successful,  and  Dr.  Osier  rec4)rds  casei 
of  the  sanif  kind.  The  results  obtained  in  the  three  above  inentionec 
pigs  would  demand  further  investigation  in  this  direction,  as  they  sug 
gest  a  prolmbh*  explanatioii  of  any  varying  virulence  of  the  disease  ii 
wet  and  diy  seasons,  bi  shexls  and  m  the  fields.  • 

If  we  can  accei>t  Dr.  Klein's  theory  of  the  baccillar  origin  of  the  diseasa 
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tbe  harmless  natnre  of  thoronghly  putrid  productBmaybe  explained  on 
the  known  principle  that  in  preserved  or  cultivated  products  the  prop- 
agation of  the  septic  bacteria  leads  to  the  disappearance  of  tiie  infecting 
ones. 

Virulence  of  the  blood. — ^A  solitary  experiment  of  Dr.  Klein's  having 
appeared  to  support  the  idea  that  the  blood  was  non-virulent.  I  tested 
the  matter  by  inoculating  two  pigs  with  the  blood  of  one  that  iiad  been 
sick  for  ntue  days.  They  sickened  on  the  seventh  and  eighth  days  re- 
si)ectively,  and  from  one  of  these  the  disease  was  still  forther  propa- 
gated by  inoculating  the  blood  on  three  other  animals  as  recorded  below. 
It  may,  however,  still  be  questioned  whether  the  blood  is  virulent  at 
aU  stages,  as  in  the  animals  infected  in  the  above  experiments  it  was 
found  to  contain  numerous  actively  moving  bacteria,  which  had  not 
been  found  iu  certain  of  the  milder  cases.  This  subject  demands  further 
inquiry. 

Infection  through  the  air. — Only  one  experiment  was  instituted  on  this 
subject.  A  healthy  pig  placed  in  a  pen  between  two  infected  ones,  and 
with  the  ventilating  oniices  within  a  foot  of  each  other  front  and  back, 
had  an  elevated  temperature  on  the  ninth,  tenth,  and  eleventh  days, 
with  lameness  in  the  right  shoulder,  evidently  rheumatic.  On  the 
twenty -fourtli  day  the  temperature  rose  2o,  and  remained  104°  F.  and 
upward  for  six  days,  when  it  slowly  declined  to  the  natural  standard. 

Infection  of  sJieep,  rabbity  and  dog. — ^A  merino  wether,  a  tame  rabbit, 
and  a  Newibundland  puppy  were  inoculated  with  blood  and  pleural 
fluid,  containing  numerous  actively  moving  bacteria,  taken  from  the 
right  ventricle  and  pleura  of  a  pig  that  had  died  the  same  morning. 
Next  day  the  temperature  of  all  three  was  elevated.  In  the  puppy  it 
became  normal  on  the  third  day,  but  on  the  eighth  day  a  large  abscess 
formed  in  the  seat  of  inoculation  and  burst.  The  rabbit  had  elevated 
temperature  for  eight  days,  lost  appetite,  became  weak,  and  purged, 
and  its  blood  (jontained  myriads  of  the  characteristic  moving  bacteria. 
The  wetlier  bad  hi«  teuiperatuie  raised  for  an  equal  length  of  time,  and 
had  bacteria  hi  his  blood,  though  not  so  abundantly,  lie  did  not  seem 
to  suffer  materially  in  appetite  or  general  health.  The  sheep  and  rab- 
bit had  been  each  unsuccessfully  inoculated  on  two  former  occasions, 
with  the  blood  of  sick  pigs,  in  which  no  moving  bacteria  had  been  de- 
tected. It  remains  to  be  seen  whether  the  virus  can  be  conveyed  back 
to  the  ])i^'  and  with  what  effect.  Should  further  experiment  show  that 
other  domestic  animals  than  swine  are  subject  to  a  mild  form  of  the  dis- 
ease^, iiud  (!ai)able  of  thus  conveying  it  and  transmitting  it  with  fatal 
effect  to  piiis  at  a  distance,  it  will  be  a  matter  for  the  gravest  consider- 
ation in  ill  iiLtempts  to  limit  the  spread  of  the  malady  or  to  secure  its 
extinction,  (Since  tlie  above  was  written,  I  have  noticed  that  Dr. 
Klein  has  succeeded  iii  transmitting  the  disease  to  rabbits,  guinea-pigs, 
and  mice.) 

HeaultH  of  disinfection  and  inoculation  of  diseased  products. — Under 
this  head  eight  exj^erimcnts  were  conducted  with  as  many  different  dis- 
infectants, the  morbid  products  being  in  every  case  such  as  had  proved 
successful  by  direct  inoculation  on  other  swine.  The  object  being  to 
test  tirst  the  most  available  and  least  expensive  of  the  disinfectants, 
the  virulent  matters  were  tieated  with  \  per  cent,  solution  of  each  of 
the  following  agents :  Bisulphite  of  soda,  carbolic  acid,  sulphate  of  iron, 
chloride  of  zinc,  and  chloride  of  lime.  The  materials  to  be  inoculated 
were  in  the  thinnest  layers,  in  four  cases  uiK)n  quills  and  in  two  in  thin 
sections  to  be  inserted  under  the  skin.  They  were  kept  in  contact  with 
ttie  disinfectants  for  live  minutes,  so  that  the  virulent  material  was 
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thoroiigLly  moistened,  softened,  and  i)artially  dissolved  in  the  five  cases 
in  which  a  sohition  was  used.  In  the  sixth  case  the  thin  slice  was  only 
kept  in  the  fmnes  of  the  burning  sulphur  for  five  minutes.  In  all  caseB 
a  portion  of  the  disiiifc^ctaiit  was  necessaiily  introduced  into  the  woond 
along  with  the  virulent  agent.  In  Ibur  out  of  the  six  pigs  the  disease 
developed  and  ran  its  course  as  shown  in  the  table,  the  disinfectaats 
thus  proving  inellectual  being  carbohc  acid,  sulphate  of  iron,  snlphnromi 
acid,  and  chloride  of  lime. 

The  pig  inotrulated  with  virus,  treated  Avith  bisulphite  of  sodar^  died  on 
the  seventh  day,  evidently  fi*om  hmg-worms,  and  without  any  distinct 
Bymi)toms  of  the  i)laguo.  Th<*re  remains  the  possibility  that  liad  it  lived 
longer  the.se  would  liave  a])peared. 

Oiie  agent  only  out  of  the  six  can  be  set  do^ni  as  having  proved  an 
efficient  disinf(?ctant  as  used,  namely,  the  chloride  of  zinc.  The  Tims, 
treated  with  this  agent,  produced  no  appreciable  illness;  and  though  the 
pig's  temperature  v/as  raised  on  the  fourth,  sixth,  and  ninth  days,  this 
was  probably  accidental,  as  it  showed  no  tendency  to  become  permanent 
Finally,  two  pigs  were  subjected  to  a  hj^podermic  injection  of  a  fewdiops 
of  the  blood  of  a  diseased  subject,  mixed  in  a  dram  of  a  solution  of 
permanganate  of  potassa  for  the  one,  and  of  bromide  of  ammonium  for 
the  other.  Both  inoculations  took  effect,  and  one  of  the  pigs  thus  in- 
fected furnished  the  blood  which  conveyed  disease  to  the  sheep,  r^ldt, 
and  dog,  as  recorded  above. 

NATURE  OF  THE  HOG  FEVER. 

Though  long  confounded  with  typhoid  fever,  antlirax  {maliffnant  pw 
tule),  erysipelas^  measles,  scarlatina,  &c.,  this  malady  is  dLstinct  from  aD 
of  them.  In  my  report  for  1875  I  pointed  out  my  reasons  for  declininf 
to  recognize  in  it  either  of  the  above  maladies,  and  claiming  it  to  be  ^^s 
disease  sui  generis^;  and  this  position  has  been  fully  indorsed  bytbi 
recent  researches  of  Klein,  Osier,  and  others,  as  well  as  by  my  own  ez 
periments.  This  affection  may  be  defined  as  a  specific,  contagious  fevei 
of  swine,  characterized  by  a  high  but  variable  temperature,  by  conges 
tion,  exudation,  ecchymosis,  and  ulceration  of  the  intestinal  mucous  mem 
brane,  espexjially  that  of  the  caecum  and  colon,  and,  to  a  less  extent,  o 
the  stomach;  by  congestions  and  exudations  in  the  lungs  in  the  form  o 
lobular  pneimionia;  by  general  heat  and  redness  of  the  skin,  the  latte: 
effaceable  by  pressure;  by  darker  red  and  blaek  spots  unaffected  h} 
pressure;  by  a  papular  eruption  and  abundant  dark  sebaceous  exnda 
tion ;  by  ecchjTnosis  on  the  mucous  and  serous  membranes  generally;  hi 
swelUng  and  ecchymosis  of  the  lymphatic  glands;  by  irregularity  of  tiw 
bowels,  costiveness  alternating  with  a  feti(l  diarrhea;  and  i)erhai)8  mos 
imi)ortant  of  all,  by  the  presence  of  colonies  of  minute  globular  micro 
cocci  in  the  various  seats  of  morbid  change. 

An  experiment  of  Dr.  Klein,  in  1877,  in  which  he  cultivated  the  micro 
coccus  for  seven  succicssive  generations  in  the  aqueous  humor  taken  firon 
tlie  eyes  of  rabbits,  using  only  a  si)ock  on  the  ])oint  of  a  neetile  to  inoco 
late  every  new  ])Oition  of  the  Inmior,  and  finally  inoculated  the  produc 
of  the  fifth  and  soventh  gt'ueration.s  successfully  on  two  pigs,  seems  t< 
establish  that  thoso  micr()i)hytes  are  the  ultimate^  cause  of  the  disease 
My  own  exporimciit.  in  which  the  diseaj=?e  was  conveyed  by  blood  tha 
had  boon  koj)t  for  eleven  days  in  aninoubalor  at  the  temperature  of  th* 
body,  goes  to  supi)ort  tln^.  same  con(»lusion ;  but  1  ho]>e  still  to  subjec 
this  question  to  a  more  cnicial  toJ- 1.  If  we  accA^pt.  this  hypothesis  of  tli< 
pathogenic  action  of  the  bacteria,  it  woukl  uluiost  of  necessity  fbUoi 
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that  the  blood,  the  channel  through  which  these  must  be  carried  to  the 
various  organs  in  which  they  are  found,  must  prove  virulent.  One  of 
Dr.  Klein's  experiments  appears  to  negative  this  conclusion,  whereas 
three  of  mine  go  to  support  it.  From  what  we  know  of  the  generation 
of  microphytes,  it  seems  not  improbable  that  at  certain  stages  of  its  de- 
velopment this  specimen  may  fail  to  be  injurious,  or  more  i)robably  the 
germs  may  be  filtered  from  the  blood,  being  arrested  in  the  capillaries, 
where  they  determine  the  morbid  changes,  and  thus  many  specimens  or 
blood  may  be  obtained  which  are  destitute  of  tlie  morbid  element,  until 
that  is  again  produced  in  abundance  by  proliferation  in  the  tissues.  By 
reference  to  my  experiments,  it  will  be  seen  that  the  blood  with  whicii 
the  successful  inoculations  were  made  was  taken  from  pigs  in  the  last 
stage  of  the  disease,  or  JQst  after  death.  That  the  blood  is  virulent  at 
certain  stages  is  unquestionable^  and  in  the  nature  of  things  this  can 
scarcely  fail  to  be  the  case,  even  if  we  were  to  set  aside  experiments  and 
reach  our  decision  from  the  lesions  alone. 

CAUSES. 

It  has  been  no  part  of  my  purpose  to  investigate  the  causes  of  this 
disease  apart  from  the  one  specific  cause  of  contagion.  It  was  indeed 
impossible  to  pursue  such  a  line  of  inquiry  at  a  distance  from  any  dis- 
trict where  hogs  are  largely  raised,  where  the  disease  prevails  exten- 
sively, and  where,  presumably,  new  generations  of  the  poison  are  taking 
place.  One  instance,  however,  of  probable  generation  de  novo  has  been 
brought  under  my  notice,  and  the  attendant  circumstances  were  such 
that  I  think  it  important  to  publish  the  principal  facts.  In  the  end  of 
April,  1871,  Colonel  Hofiinann,  of  Horseheads,  purchased  a  large  herd 
of  swine  to  consume  the  buttermilk  of  his  creamery.  .  The  swine  were 
supplied  with  sheds,  the  open  range  of  an  orchard,  with  plenty  of  shade 
under  the  trees,  on  a  gravelly  soil,  rising  abmptly  10  to  15  feet  above 
the  general  level  of  the  valley,  and  were  fed  fresh  buttermilk  and  com 
meal.  All  went  well  until  late  in  Juno  or  early  in  July,  when  the  hogs 
began  to  sicken  and  died  in  large  numbers,  with  the  general  symptoms  of 
the  hog  fever.  I  have  mentioned  this  mainly  to  negative  the  widespread 
belief  that  the  source  of  the  trouble  is  in  the  exclusive  feeding  upon 
com.  n<Te  we  had  a  laxative  and  otherwise  model  diet,  supplemented 
only  to  a  slight  extent  by  com.  It  may  be  well  to  state  that  in  other 
years,  \vlien  be  has  purchased  Western  hogs,  the  disease  has  always 
appeared  within  ten  days  or  a  fortnight  after  their  arrival.  When  New 
York  State  hogs  only  have  been  bought  the  pestilence  has  not  broken 
out. 

In  view  of  the  strong  assertions  that  pigs  will  not  contract  the  disease 
when  fed  in  part  on  green  food  or  on  succulent  vegetables — ^turnips, 
beets,  potatoes,  api)los,  &0. — I  had  some  subjects  of  experiment  freely 
supplied  with  potatoes  and  apples,  but  whenever  the  poison  was  intro- 
duced by  inoculation  I  could  detect  no  difference  in  tiie  period  of  incu- 
bation or  the  severity  of  the  attack. 

It  may  be  added  that  all  unwholesome  conditions  of  feeding  and  man- 
agement v»  ill  favor  the  development  of  this  as  of  other  specific  fevers, 
by  deraui^ing  the  nutrition,  disturbuig  the  balance  of  waste  and  re- 
pair^ loading  tlie  blood  and  tissues  with  effete  and  abnormal  products, 
raisuig  the  body  tempemture,  and  on  the  whole  bringing  about  a  state 
of  the  system  extremely  favorable  to  the  propagation  and  growth  of 
disease  germs.    But  wlule  the  importance  of  all  these  may  be  recog- 
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nized  as  accessories,  we  must  not  allow  them  to  withdraw  our  attention 
from  the  one  condition  essential  to  the  development  and  propagation  of 
the  malady— the  presence  of  the  specific  poison.  To  quote  ux>m  my 
report  of  1875,  "  The  important  point  is  this :  We  know  this  is  a  con- 
tagious affection,  to  the  propagation  of  which  all  possible  insalubrious 
conditions  contribute.  So  soon  as  we  concentrate  our  attention  on 
this  point  we  have  the  key  to  its  prevention,  if  not  to  its  entire  extinc- 
tion." 

IS  THE  TREATMENT  OP  HOG  FEVER  GOOD  POLICY! 

In  taking  what  I  know  to  be  an  unpopular  position  on  this  subject,  I 
am  led  by  the  strongest  convictions  of  duty.  I  well  know  how  i>opular 
would  be  an  investigation  into  the  curative  powers  of  different  systems^ 
and  even  nostrums,  in  this  disease,  and  how  many  breeders  and  dealers 
iu  swine  will  readily  spend  more  than  the  value  of  the  sick  hog  in  the 
purchase  of  boasted  specifics,  to  say  nothing  of  the  cost  of  attendance, 
and  how  they  will  n^joice  over  the  wretched  unthrifty  animal  whose  life 
is  at  times  preserved.  It  is  not  that  re<50very  is  impossible.  A  certain 
proportion,  20,  50,  or  even  80  per  cent.,  will  often  survive.  In  my  ex- 
perimental cases  ouly  21  per  cent,  died  and  over  28  per  cent,  recovered 
from  the  first  attack,  so  that  they  were  used  for  further  experiment,  and 
this  without  any  att<impt  at  medication  or  treatment  further  than  whole- 
some food,  cleanliness,  and  disinfection  of  the  pens.  I  am  convinced 
that  a  still  better  showing  could  be  made  in  the  majority  of  cases  if  the 
sick  animals  were  submitted  to  carefid  and  intelligent  medical  treat- 
ment. 

Were  the  question  of  the  preservation  of  the  infected  pig  the  only  one 
or  the  main  one  to  be  considered,  I  would  strongly  advocate  medicinal 
treatment.  But  the  question  is  rather  one  of  comparison  between  this 
one  sick  hog  or  herd  and  all  the  healthy  swuie  in  the  same  town,  county, 
State,  or  nation.  This  is  not  a  question  of  morality,  but  a  problem  in 
political  economy,  and  when  dealt  with  by  a  government  must  be  de- 
cided on  the  ground  of  what  is  best  for  the  whole  nation.  If,  then,  the 
preserv^ation  and  treatment  of  a  single  sick  hog  means  the  incessant  and 
incalculable  increase  in  its  body  and  secretions  of  a  poison  which  is  in 
the  last  degree  deadly  to  other  hogs;  if  this  poison  can  be  dried  and 
preserved  for  a  length  of  time,  and  camed  meanwhile  to  a  distance  of  a 
thousand  miles,  and  if  not  hogs  alone  but  sheep,  guinea-pigs,  and  even 
wild  animals  like  rabbits  and  mice,  can  contract  the  disease  and  convey 
the  poison  to  any  distance  in  their  bodies,  then  the  best  hiterests  of  the 
nation  demand  tliat  the  sick  animal  shall  not  be  preserved,  but  promptly 
sacrificed  to  tlie  good  of  the  community. 

This  point  is  so  important  that  I  may  be  ])ennitted  to  dwell  on  it  a 
little  further.  Some  of  my  experimental  ])igs  wen*-  successfully  inocu 
lated  with  (luills  that  had  been  di])])e(l  hi  tlit*  morbid  exudations  of  sick 
pigs  in  New  Jei'sey  and  Xortli  Carolina,  and  had  bet^n  dried  and  pre- 
served for  from  one  to  six  days  in  this  condition.  Here  we  ha<l  the  thin- 
nest possihh*  film,  such  as  mi^lit  have  adhered  to  the  clothing  of  man, 
the  hair  of  an  animal,  the  feet  or  bill  of  a  bird,  the  legs  or  ])rehensile 
organs  of  an  insect,  to  a  dried  leaf,  or  even  to  a  floatnig  t hist ledo\vn,  and 
might  have  been  thus  carried  in  a  great  many  dillerent  ways  to  infect 
distant  herds.  What  was  actually  con\'eyed  some  hundred  niile^s  on  a 
dried  cpiill,  ami  preserved  its  virulence*  for  six  days  in  this  condition,  can 
be  as  certaiidy  i)reserved  on  any  other  dry  object,  and  if  brought  bj 
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accident  in  cont^ict  with  a  raw  surface,  Tdll  produce  disease  as  surely  as 
did  the  quills  in  my  inoculations.  My  own  observations  in  this  respect 
have  been  more  than  corroborated  by  one  of  Professor  Axe,  of  the  Royal 
Veterinary  College,  London.  He  produced  the  disease  by  inoculating 
from  ivory  points  on  which  the  cutaneous  exudation  had  been  dried  up 
for  the  long  period  of  twenty -six  days. 

That  the  poison  can  be  preserved  even  in  the  liquid  state  when  the 
germs  of  i)utrefaction  are  excluded,  may  be  inferred  from  my  successftd 
ihoculations  with  blood  that  had  been  kept  in  an  isolation  apparatus,  at 
the  ordinary  body  temperatui^e,  for  the  period  of  eleven  days.  As  directly 
to  the  point  is  the  cultivation  of  the  poison  in  aqueous  humor  for  seven 
days,  by  Klein,  and  its  subsequent  successful  inoculation.  This  experi- 
ment of  Klein  is,  however,  possessed  of  vastly  greater  importance,  inas- 
much as  by  it  it  was  first  shown  that  the  poison  can  be  cultivated  and 
indefinitely  increased  out  of  the  animal  body  as  well  as  in  it.  On  seven 
successive  days  he  inoculated  seven  successive  portions  of  aqueous  humor 
with  as  much  of  the  inoculated  liquid  of  the  previous  day  as  would  ad- 
here to  the  i>oint  of  a  needle,  the  first  having  been  similarly  inoculated 
from  the  sick  pig.  From  the  cultivations  of  the  fifth  and  seventh  days, 
respectively,  a  cfrop  was  taken  and  two  pigs  were  successfully  inoculatea 
therewith.  In  the  cultivation  of  each  day  were  found  myriads  of  hacillus^ 
but  no  other  organization,  and  thus  B^ein  was  the  first  to  show  that  the 
hdcillus  is  the  probable  cause  of  the  disease.  Had  there  been  no  repro- 
duction and  increase  of  the  poison,  it  must  have  been  rendered  incon- 
ceivably dilute,  an  approximate  ratio  of  the  poison  added  to  the  first 
day's  cultivation,  and  that  added  to  the  last,  being  about  as  1  is  to 
1,000.000,(K)(),00(),00(),000.  That  such  a  dilution  could  be  operative  seems 
utterly  incredible,  and  as  modem  research  shows  that  vu-ulence  resides 
not  in  simple  liquids,  but  in  the  solid  particles  contained  in  them,  and 
as  the  only  definite  organisms  in  the  cultivation  liquids  were  the  bacilUy 
it  seems  inevitable  that  these  are  the  active  cause  of  the  disease.  But 
if  so,  they  cannot  only  be  preserved,  but  increased  in  suitable  fluids  out- 
side the  animal  body.  It  is  true  they  disappear  when  the  active  organ- 
isms of  ordinary  ])utrefaction  (bactet'him  termo)  become  numerous,  but 
they  are  not  necessarily  destroyed.  From  what  we  know  of  the  life  of 
these  niycTO])liytes  it  is  to  be  feared  that  so  far  as  the  bacillus  has  ad- 
vanced to  the  production  of  spores,  it  will  be  preserved  in  a  dormant 
state,  like  so  many  dried  seeds,  until  conditions  favorable  to  its  growth 
shall  transpire.  On  tlie  other  hand  it  may  be  recollected  that  my  at- 
tempts to  propagate  the  disease  from  a  putref>ing  bowel  failed,  so  that 
fuither  observation  is  wanted  before  we  can  say  that  the  bacillus  or  its 
spores  are  ]>reserved  in  a  septic  liquid.  However  that  may  be,  the  pos- 
sibility of  its  increase  in  a  non-septic  normal  fluid  is  an  additional  argu- 
ment for  the  total  destniction  of  all  diseased  pigs  and  morbid  products. 

In  the  ease  of  hi'4"hi)rice(l  pigs,  where  expense  is  no  object,  and  where 
the  patients  can  be  kept  in  thoroughly  disinfected  pens,  under  the  most 
rigid  seclusion,  treatment  may  sometimes  be  commendable;  but  in  the 
case  of  common  herds,  and  as  ^iewed  from  the  standpoint  of  the  great- 
est good  to  the  greatest  number,  there  can  be  no  question  at  aU  that  the 
treatment  of  the  sick  is  the  most  ruinous  poUcy,  while  the  most  stringent 
measures  for  the  extinction  of  the  poison  is  the  only  economical  one. 
The  universal  ex])erience  of  veterinarians  supports  this  conclusion,  and 
nearly  eveiy  i']uropean  government  has  now  reache<l  the  same  conviction, 
and  absolutely  prevent  the  preservation  and  treatment  of  the  victims  of 
those  fatal  coTitagious  diseases  which  most  threaten  their  flocks  and 
herds. 
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MEASURES  TO  ARREST  AND  EXTIRPATE  THE  DISEASE. 

To  put  a  stoj)  to  tho  ra\'ages  of  the  fever  concerted  measures  are 
essential.  One  farmer  may  easily  eradicate  it  from  his  own  lierds;  hut 
BO  long  as  his  neighbors  continue  to  harbor  it  his  stock  is  daily  subjected 
to  the  danger  of  renewed  infection.  His  personal  sacrifice  is  all  in  vain, 
so  long  as  lie  is  liable  to  have  his  herds  infected  by  a  chance  visitor,  a 
wandering  animal  or  birtl,  or  even  a  favorable  wind.  What  is  true  of 
the  individual  farmer  is  equally  true  of  the  township,  county,  and  State. 
One  may  crush  out  the  tlisease  at  a  cost  of  immense  effort  and  outlay 
only  to  find  it  reapi>earing  the  next  day,  as  the  result  of  carelessness  on 
the  part  of  an  adjoining  or  even  distiint  State  or  district.  In  our  East- 
ern States  this  plague  is  almost  invaiiably  the  result  of  importation,  and 
though  from  the  lack  of  pigs  it  never  gains  a  wide  j)revalence,  it  suffi- 
ciently illustrates  how  the  disease  is  pix)pa  gated  in  the  West,  where  its 
more  extended  ravages  are  liable  to  blind  the  eyes  to  the  fact.  To  secure 
a  complete  or  even  partial  immunity  active  measures  must  be  taken 
over  the  entire  land,  and  while  this  cannot  be  done  by  States,  districts, 
counties,  or  even  towns,  separately,  it  will  be  rendered  the  more  effectual 
in  the  precise  ratio  that  it  is  inaugurated  as  a  uniform  system  over  the 
entire  country',  and  under  one  central  controlling  authority. 

Without  entering  at  this  time  into  all  the  details  of  the  necessary 
restrictive  measures,  the  following  may  be  especitdly  mentioned :  1st.  The 
appointment  of  a  local  authority  and  inspector  to  carry  out  the  measures 
for  the  suppression  of  the  ilisease.    2d.  The  injunction  on  all  having  the 
ownership  or  care  of  hogs,  and  ui)on  all  who  may  be  called  upon  to 
advise  concerning  the  same,  or  to  treat  them,  to  make  known  to  such 
local  authority  all  cjises  of  real  or  suspected  hog  fever,  under  a  penalty 
for  every  neglect  of  such  injunction.    3d.  The  obligation  of  the  local 
authority,  under  advice  of  a  comx)etent  veterinary'  inspector,  to  see  to 
the  destniction  of  all  pigs  sufioring  from  the  plague,  their  deep  burial 
in  a  secluded  place,  and  the  thorough  disinfection  of  the  premises,  uten- 
sils, and  i)ersous.    4th.  The  thorough  seclusion  of  all  domestic  animals 
that  have  been  in  contact  with  the  sick  pigs,  and  in  the  case  of  sheep 
and  rabbits  the  destniction  of  the  sick  when  this  shall  appear  necessary. 
6th.  Unless,  where  all  the  pigs  in  the  infected  herd  have  been  destroyed, 
the  remainder  should  be  ])laced  on  a  register  and  examined  daily  by  the 
inspector,  so  that  the  sick  may  be  taken  out  and  slaughtered  on  the 
appearance  of  the  first  signs  of  illness.    Gth.  Sheep  and  rabbits  that 
have  been  in  contact  with  the  sick  herd  should  also  be  registered,  and 
any  removal  of  such  should  be  prohibited  until  one  month  after  the  last 
sick  animal  shall  have  been  disposed  of.    7th.  All  animals  and  birds, 
wild  and  tame,  and  all  persons  except  those  employed  in  the  work, 
-should  be  most  carefidly  excluded  from  ini\^cted  juTmises  until  these 
»»Jive  been  disinfected  and  can  be  considered  safe.    8th.  The  losses  sus- 
lined  by  the  necessarj-  slaughter  of  hogs  should  be  made  good  to  the 
.V  i«»     o  the  extent  of  not  more  than  two-thirds  of  the  real  value  as 
JOT  •'  vi  by  competent  and  disinterested  parties.    Otli.  Such  reimburse- 
por,     ch'Hild  be  forfeiti^d  Avlien  an  owner  fails  to  notify  the  proi)er 
•  iiti.^xitxviS  of  the  existence  of  the  disease,  or  to  assist  in  carrying  out 
*^'    »  *asures  necessary  i'or  its  suj>i)ressi()n.     lOtli.  A  register  should  1>© 
ua»ii  u])  of  all  i)igs  prestMit  on  larnis  within  a  gi\en  area  around  tho 
nfected  herd — say,  one  mile — and  no  removal  of  such  animals  shoidd  be 
flowed  until  the  disease  has  been  delinitely  sni)pressed,  unless  such 
■»m/ •  »]  [y    .vide  by  s])eci'»     *  -"nso  gr-ijuted  by  the  lo<jal  authority  after 
....     ,,/•'<       :iirrk'i  ^h^TiiKP...-.         i       •'i^^niui^^ion  of  an  exi)ei*t  that  the 
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animals  to  be  moved  are  sound  and  out  of  a  healthy  herd.  11th.  Rail- 
road and  shipping  agents  at  adjoining  stations  should  be  forbidden  to 
ship  pigs,  exceptiug  imder  license  of  the  local  authority,  until  the  plague 
has  been  suppressed  in  the  district.  12th.  When  infected  pigs  have 
been  sent  by  rail,  boat,  or  other  mode  of  conveyance,  measures  should 
be  taken  to  insme  the  thorough  disinfection  of  such  cars  or  conveyances, 
as  well  as  the  banks,  docks,  yards,  and  other  places  in  or  on  which  the 
diseased  animals  may  have  been  turned. 

Other  mea«ui'cs  would  be  essential  in  particular  localities.  Thus  in 
the  many  places  where  the  hogs  are  turned  out  as  street  scavengers 
and  meet  from  all  difierent  localities,  such  liberty  should  be  put  a  stop 
to  whenever  the  disease  appears  in  the  district,  and  all  hogs  found  at 
large  should  be  rendered  liable  to  summary  seizure  and  destruction. 

The  great  difficulty  of  putting  in  practice  the  means  necessary  to  the 
extiri)ation  of  the  disease  will  be  found  to  consist  in  the^ack  of  veterinary 
experts.  No  one  but  the  accomplished  veterinaiian  can  be  relied  on  to 
distinguish  between  the  diJBferent  communicable  and  destructive  diseases 
of  swine,  and  to  adopt  the  measures  necessary  to  their  suppression  in  the 
different  cases.  In  illustration  I  need  only  recall  the  numerous  reports  in 
which  what  is  supposed  to  be  hog  cholera  has  been  found  to  dei)end  on 
lung  worms  J  on  any  one  of  the  four  difl'erent  kinds  of  inf^tinal  round 
womiSj  on  the  lard-icorm^  on  enibryo  tape-worms^  on  malignant  anthrax^ 
on  pneumonia^  or  on  erysipelas.  To  class  all  these  as  one  and  apply  to 
all  the  same  sui^pressive  measures  would  be  a  simple  waste  of  the  pub- 
lic money,  but  to  distinguish  them  and  ai)ply  the  proper  antidote  to 
each  over  a  wide  extent  of  territory  would  demand  a  number  of  experts 
whom  it  would  be  no  easy  matter  to  lind.  This  state  of  things  is  the 
natural  result  of  a  peisistent  neglect  of  veterinary  sanitary  science  and 
medicine  as  a  factor  in  the  national  well-being,  and  must  for  a  time 
prove  a  hea\^  incubus  on  all  concerted  efforts  to  restrict  and  stamp  out 
our  animal  plagues.  It  will  retard  success  under  the  best  devised  sys- 
tem, and  wlU  sometimes  lead  to  losses  that  might  have  been  saved,  yet 
if  an  earnest  and  prolonged  effoit  is  made  the  obstacle  should  not  be  an 
insuperable  one,  and  the  United  States  should  be  i^urged  not  of  this 
plague  only,  but  of  all  those  animal  pestilences  which  at  present  threaten 
our  future  well-being. 

Eespectfully  submitted. 

JAMES  LAW. 

Ithaca,  K.  Y.,  January  2, 1879. 
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APPENDIX. 
Recoxoo  of  Dr.  Law's  Exfebimentb.-- No.  1. 
Male  white  pig  f  eight  nunUhe  old  ;  no  spedal  breed.    Formerly  fed  offal  from  a  tiUmghiet  homm 


Date. 

Hour. 

Temporatiire 
of  oody. 

TlMnarln. 

Sept    30 
Oct       1 

8p.m 

104. 750  F. 

Had  eacaped  and  was  caught  afl«r  a  good  chaae. 

9a.  m 

103.25 

1 

6p.m 

9.30  a.m.. 

103.5 

2 

102.5 

3 

9.30  a.m.. 

102 

5 

4p.m 

102.75 

Inoculated  from  qnill  charged  with  dried  liquid  fitnn  InliMted' 
long;  matter  from  North  Carolina,  and  five  days  old;  qolC 
dipped  five  minutes  in  solution  of  bisulphlto  of  sooa— :  1 : ;  aOO 

0 

5p.m 

103.25 

7 

11  a.m 

100 

8 

12  noon... 

10L6 

9 

11  a.m 

103.5 

10 

5p.  m 

10L25 

11 

10a.m 

102 

12 

4p.m 

99 

Was  fonnd  sitrawling  upon  its  belly  nnable  to  stand ;  breathing  slow,  deep.  pftnt> 
ing,  and  Labored ;  snont  hot,  dry.  and  of  a  leaden  color ;  ears  and  feet  wann,  bmiBhy 
bat  without  any  rash,  erui)tion^  blotches,  or  extravasations.  Blood  appears  at  tliL 
arms.    An  hour  later  this  pig  died. 

Post-mortem  examination  thirty-six  hours  after  death, — Body  in  excellent  preeervatioa  ; 
condition  low ;  skin  scurfy  along  the  back ;  snout  livid  blue,  but  withoiit  peteohis. 

Digestive  organs :  Tongue  has  papillae,  at  its  base  reddened ;  a  similar  blush  appean 
on  the  fauces  and  pharynx. 
Stomach  and  bowels  normal. 

lArer  firm  and  sound.     Kidneys  and  bladder  sound. 

Urethra  (intrapelvic)  deeply  congested,  almost  black,  but  without  any  obstmotion. 
Parasites  in  abdomen:  A  few  iricocephali  {whip-worms)  in  the  large  intestines ;  a  hydaUd 
in  the  pelvic  fascia. 

Chest:  Pleura  normal ;  pericardium  healthy,  with  a  small  quantity  of  serum. 
Bight  heart:  Auricle  and  ventricle  filled  with  dark  clotted  blood. 
Left  heart :  Auricle  contains  a  small  clot  of  black  blood ;  ventricle  empty. 
Lungs:  A  great  part  of  these  is  in  a  condition  of  caniitication  or  infarction.     This  is 
confined  to  definite  lobules  or  grouiw  of  lobules,  the  collapsed^  red,  fleshy  aspect  of 
which  is  in  marked  contrast  with  the  full  form  and  pale  i)inkish-white  color  of  the 
remainder. 

'The  air  passages  (bronchi  and  bronchia)  contain  small  port  ions  of  the  contents  of  the 
stomach  which  have  been  vomited  up  and  d^a\^^l  into  the  lungs  in  the  last  violent 
eflorts  to  breathe.     The  air-pasKagos  leading  to  the  collai)sed  lobules  contain  large 
quantities  of  a  watery  mucus  and  pellets  of  wonua  (strougi/lus  elongatus)  which  com- 
pletely block  theui.     The  obstnictetl  termiual  bronchia  are  dilated,  and  have  their 
iUcouM  membrane  variously  reddened  and  congested.     Around  these  bronchia  the 
onnective  tissue  is  strongly  congested  and  filled  with  cxtravasated  lyni]»h,  by  which 
*'»3  vt'ssols  ])assinjj:  to  ami  from  the  lobuletts  art5  compressed  and  obstructed.    In  view 
of  things,  the  explanation  of  the  process  of  infarction  in  ^^he  lobules  is 
P'"' 'It ion  and  congestion  caused  by  the  worms  in  the  infested  air-tubes  ex* 
*       -irronucUng  connective  tissue  and  the  sheaths  of  the  accompanying 
•e  exudat  ion  of  lymph  compressed  and  obstructed  the  vessels,  inducin|^ 
^^.,.+;,v,,   ^j^(|  exudat  ion  in  the  whole  substance  of  t  he  lobule  or  lobulotts 
...ncc  the  invariable  connection  '^♦*  *^^'^  ;r>f.irp+..4  lobule,  and  the 
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EzPEBunMT  No.  2. 
y,  msii  foteix  old,  malUat  o/  Utter.    Formerly  fed  offal  at  a  alaagkler-iioum. 


Date. 

Bosr. 

's'ssr 

H.^ 

Sf! 

«P-^ 

IM.      -F. 

H«  jQiit  oomo  one  mllo  In  .  wnfioii. 

S-fci-i-:::- 

102.  e 

3 

....do 

*pin 

Bp-m 

101. 

1 

ll».in 

Bowel*  qolbi  low  inln. 

■^ii!?S.'ftS'Si,*Si!£iSJSU'SE» 

10 

^iTm":::: 

1UL5 

la 

i/i^-::::: 

lOiTS 

I* 

K?.".::::;; 

18 

1«.6 

IS 

—.do 

IM. 

» 

::iido;;r:;;; 

102.5 

1* 

::::£  ;™i" 

» 

103. 

Bomrinjt:  pU»d  Is  p«  irith  Mml.pnttid  oleeiMed  IntMlM 

n 

....ao 

103. 

ud  nunre  ol  diWMed  plf. 

a 

—.do 

102.7$ 

""do :""" 

103. 

as 

n 

""do!":.:. 

38 

...do 

102:35 

3» 

80 

2p.m 

11 

102.  S 

So*.    1 

—  .do 

102. 

^rsr-oU'5.?ss<srf^^  w^  '^  •"* 

100!  S 

—.do .;.""" 

103. 

....do 

100.  a 

100.  s 

10 

"^Ido  '.'"'."' 

103.5 
1U2.B 

FlnlnE;C.t.lichI<ird>U7. 

13 

■WMUntbntLTelj. 

....do 

102!  5 

U 

—  .do 

102.2 

....do 

i 

:":dS ::::::: 

ioe.5 

M 

....do 

,.,.do 

.  g 

:::S ;:::::: 

m.ii 

23 

....do  

!4 

....do 

100.5 

....do  

9;,5 

M 

»i. 

V„r.T  w«k  and  exlututed :  mrfMe  cold ;  biMtliini!  »low  ud 
miUoi;^  len  lU  bed.  bntwuoublilo  Get  back  wiUinntM. 
slalancB.    An  honrU[«rbre»lblnEiBempdtobnveM«3*d.bnl 

-vhuD  removed  for  dieaeotloB  IttvliunedlnaewpiiiKmuuisri 

killed  by  Weeding.                                             s    »■    s 

Pott-Mortem  examinaHon. — SUn:  Pole,  liliHMUtiea,  witbeied,  and  inelaatio,  oovered 
.^imOHt  nnireDially  "with  Hank  coucretious  or  niilieaUtiy-Iookiiiz  and  thick,  dirty, 
irMte  HCurf.    Snout  "beuBatfi  tlie  nostrils  bine,  bat  not  ecuhjnidsijd. 

_  JNjrtali'iw  organi :  Tunane  healthy ;  beneath  the  right  toiisil  ia  a  consideratile  collec- 
tion of  dirty,  );rflyiah-ycllow,  cheeay  matter,  coiiaiatiiigot'pa8^;olla  and  inuuh  granular 

SUtnuich:  M<'.Irralolv  Ml  coDt^nts  fetid  and  sliKhtly  acid,  iirmly  odberent  to  th« 
macoiu  membraoe,  and  brlugingoff  part  of  the  eiiitheUnin  when  detached.    ThomQ- 
23  AOB 
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cons  membrane  on  the  great  curvatme  is  oongostedi  and  bean  seTeral  patchfis  ci  deep, 
blood-red  extrava&ation. 

Small  inteaUnes :  Ked  and  congested  throagbont.  The  contents  are  small  in  qiianttlj 
and  dry,  being  collected  in  drv  masses  at  considerable  intervals,  and  partly  frothy. 
The  dnodennm  and  first  half  of  the  jejnnum  contains  twenty-two  ascarides  {A,  SuiUa), 
one  extending  to  11  inches  in  length.  At  different  points  the  bowel  is  complet^y 
blocked  by  the  rolls  of  these  worms. 

Large  intestine:  Ilio-cscal  valve  normaL  CsBcnm  and  colon,  like  the  small  intestme, 
congested  thronghoat  nearly  its  whole  extent,  with  patches  of  extravasatioxi  and  ero- 
sion at  intervals,  but  none  of  the  characteristic  sloughs  nor  ulcers,  with  t^ck  indu- 
rated base.  The  csBcmn  and  upper  portion  of  the  colon  contains  thirteen  whip-worms 
(triooct^hdlua  crettaiu8)f  their  heads  firmly  imbedded  in  the  mncous  mesniifiuie,  and 
requiring  considerable  force  to  withdraw  them. 

Liver :  SmaU  and  of  healthy  aspect.  GaU-bladder  full  of  a  dark-grefin,  tenacious 
bile.  Spleen  small,  black,  and  somewhat  soft.  Pancreas  normaL  Mesenteiio  glands 
apmirently  little  altered.    Some  were  slightly  congested. 

iidneys:  NormaL    In  the  prepuse  is  a  slight,  fetid,  concretion-like  false  membrane. 

On  the  omentum  are  two  hydatids, 

Bespiratory  organs :  The  whole  interior  of  the  larynx  is  of  a  dull  brownish-red.  ex- 
oeptin^  where  covered  by  an  extensive  false  membrane.  Along  the  upper  wall  ox  the 
windpipe,  where  the  ends  of  the  cartilages  overlap,  is  a  false  membrane  about  a  third 
of  an  inen  in  breadth^  and  extending  from  the  larynx  as  far  as  the  lungs.  Thia  has  a 
firm  consistency,  and  a  dirty  yellowish-white  color,  tinged  with  green,  and  stands  out 
prominently  from  the  adjacent  mucous  membrane  by  an  abrupt  margin  on  each  side. 
Under  the  microscope  it  is  seen  to  consist  of  large  quantities  of  granmar  matter^grau- 
ule  cells,  epithelial  and  pus  corpuscles,  blood  globules,  and  numerous  crystals.  It  also 
oontains  oggs  of  the  lung-worm  beneath  this  morbid  product. 

iMngs :  Whole  anterior  lobe  of  the  right  lung  camified^  of  a  deep-red  color,  and  sinks 
in  water.  The  special  bronchus  for  tms  lobe,  and  its  divisions,  are  filled  with  a  tena- 
cious mucus,  biit  contain  no  worms.  Several  lobulettes  in  the  anterior  lobe  of  the 
left  lung  are  in  a  similar  condition.  On  the  posterior  border  of  each  lung  sereral  lob- 
ulettes are  consolidated,  being  of  a  dirty-gray  color  and  semi-transparenll  They  pre- 
sent, in  short,  the  appearance  of  pulmonary  (edema.  The  bronchia  leading  to  these 
lobulettes  are  completely  filled  with  a  thick  mucus  and  numerous  worms  (sinmffylm 
elongatus)  and  their  eggs. 

The  bronchial  lymphatic  glands  appear  normal. 

Blood :  The  blood  is  verv  black,  coagulates  slowly  but  firmly,  and  without  bufi^ 
coat,  and  has  its  globules  mil-sized  ana  rounded.  The  right  siae  of  the  heart  beatb 
when  touched,  for  nearly  five  hours  after  the  death  of  the  animal,  and  of  its  remoTid 
firom  the  body. 

EXPXBIMXMT  No.  3. 

WTUtepig,  eight  weeks  old;  no  apedal  breed.    Has  been  fed  on  raw  offal  at  a  BJ4iuglUer4um9&. 


DiKto. 


Sept.  30 


Oct 


1 
1 
2 
3 
I 


1 


Hour. 


3  p.  m. 
9  a.  m. 
6  p.m. 
9  a.  m. 

do  . 


4  p.m. 


5  p.m.. 

11  a.  m. 

12  noon 

11  %.  m. 
5  p.m.. 
10  a.  m. 
4p.m.. 

12  noon 
4  p.m.. 
10  a.  m. 

do  .. 

do  .. 

do  .. 

....do  .. 
do  . . 


f     ....do 
U  I «'" 


TemperatiiTe 
of  body. 


103. 
103 
102. 
lOL 
101 


6»P. 
5 


102. 


0<f 
01   ' 
02.1 
0' 

Oc 

A-: 

t 

0. 

0  iv 

02.?' 

01.1 

0'     ' 

Oi 

0!      ' 
nr 


0.1   i. 
0-      ti 


Has  Just  oome  a  mile  in  a  box-iraKOA. 


No  obaerrations. 

Blood  taken  from  sapbenaTcin  for  cultivation  experiment;  thsat 

inocalat<Hl  'with  nuill-point  charged  with  Liquid  from  diafiwod 

lun^,  five  days  old,  from  North  Carolina. 
Slightly  costive. 
Bowels  natnraL 


Dimff  very  fetid. 


'"'^cnlated  with  putrid  int*»8tinfll  nicer  from  disoaa*^  pig  !■ 
\ew  Jersey,    led  a  portion  ol  .>amo. 
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ExPEKiMENT  No.  3 — Continued. 


I>ato. 


Oct   24 

25 

26 

27 

28 

29 

80 

81 

SToT.    1 

2 

3 

4 
S 
6 
7 
8 
• 
If 
U 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 


Hour. 


10  ft.  m . . 
. ...  do  ... 
9a.m... 

do  ... 

10  a.  in.. 
9.30  a.  m 
2  p.m... 
9a.  m... 
10  a.  m.. 


9a.  m. 


.-..do  — 
9.30  a.  m 
10  a.  m.. 

do  — 

....do  . .. 
....do  — 

do  ... 

....do  ... 

do  . . . 

do  ... 

do  ... 

do  ... 

do  ... 

do  ... 

....do  ... 

do  ... 

....do  ... 

do  ... 

....do  ... 
....do ... 

do  ... 

....do  ... 

do  ... 

....do  ... 
....do  ... 
....do  ... 


Temperature 
of  body. 


101®  r. 

102.5 

100.5 

101 

101.5 

100.75 

102. 25 

102.5 

101.5 


^: 


100.25 

101 

101. 75 

10L75 

103 

102 

100.5 

104.5 

102.5 

102.5 

103 

103.6 

103 

103.5 

103 

103 

103 

102.6 

101 

102.6 

102 

10L5 

102 

103 

104 

104 

10L75 


Remarks. 


Appears  to  suffer  from  introductioB  of  tbermomator. 


No  observations. 

Inoculated  with  dried  diseased  intestine  sent  from  North  Caro- 
Una.    J>ried  in  iioii  and  air. 


Limited  piak  pi^pvlar  eruption  on  lUn. 


..Kill^hybleadiBC. 


PoaUmortem  examination. — Skin :  The  seat  of  some  papular  eruption  and  black  inorQ»- 
tations,  but  without  any  patches  of  purple. 

Digestive  organs :  Mouth  and  throat  sound. 

Stomach :  la  mottled,  of  a  dark  brown  alon^;  the  great  onrratmey  bat  withant  any 
extrayasations  or  erosions. 

Small  intestines :  Has  several  limited  patches  of  slight  oongestioa,  but  aa  aroaiaBab 
It  consains  twenty  a^carides. 

Large  intestines :  Shows  some  slight  congestions,  but  no  dough,  erosion,  or  nleac 
A  dozen  whip-worms  are  x^resent  in  the  cieoum  and  colon. 

Mesenteric  lymphatio  glands:  Generally  healUiy,  but  a  few  were  unuaaally  red  aad 
congested  near  to  tho  congested  patches  of  the  small  intestines. 

Hydatids :  The  abdomen  contains  eight  of  thesa. 

Liver :  Firm  and  of  nearly  a  natural  appearance. 

J^leen  and  pancreas :  Sound. 

Kidneys  :  Have  cortical  substance  blanched,  but  are  firm  and  apparently  sonnd. 

Lungs :  Have  some  lobulettes  soUdificd  red,  impervious  to  air,  and  winking  in  water- 
In  the  main  terminal  bronchia  towards  the  posterior  part  of  the  lungs  are  nuaieroiis 
worms  (strongylus  elongatus)^  though  not  always  in  the  air-tubes  leadicg  to  t^e  ooa* 
sdidated  lobulottes. 

Heart:  Sound. 

Bmin:  Sound. 
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EXPEBDIEIVT  No.  4. 

White  female  pig,  ^ht  weelcs  old  ;  no  spedal  breed.    Formerly  fed  on  raw  offal  at  a  Mlamgkkt- 

house. 


Dato.c( 

Hour. 

Temp«ratixr« 
of  Dody. 

RemarltB. 

8ept.8«. 

oa    1 

•8  p.m. ..■■•• 

103. 75*  P.  ^ 

.  Just  oome  one  mile  in  a  wagon. 

9a.  m 

102.75 

1 

6p.m 

9.30  A.  m 

104 

2 

102 

3 

....do 

100.5 

5 

4  p.m. 

102. 

6 

5p.m 

101 

7 

11a.m.—.-. 

103 

Bowela  quite  loose. 

8 

'12noom 

.10L5 

Inoonlated  with  qnill  charged  with  Inng-floida  of  a  pie  that  hai 
died  Buddenlj  in  New  Jersey.    Yiroa  one  day  on  quU. 

9 

lla.m 

102.5 

10 

5p.m 

104 

11 

10a.m 

102.75 

12 

4  p.  m 

12  noon 

104.5 

13 

103 

14 

4p.m 

105.75 

15 

10a.ra 

105 

16 

do 

104.5 

17 

....do 

107 

18 

....do 

106 

19 

....do 

104.25 

Scouring.    Cold  north  gale,  rain  and  troai. 

20 

....do 

105 

Do. 

21 

do 

105.25 

22 

....do  ....... 

104 

Skin  coyered  with  purple  and  black  spots  with  red  areola.  Tha 
cuticle  or  black  spots  is  dead  and  easily  separated. 

23 

do 

105.25 

24 

....do 

105.75 

Bztonsiye  purple  blotches  on  ears,  flanks,  and  abdomen,  and  a 
pink  rash  one  to  two  lines  in  diameter ;  appetite  poor. 

24 

5p.m 

105 

25 

10a.m 

106 

Killed  to^y  by  bleeding. 

Post-mortem  examination, — ^Has  been  purging ;  feces  fetid  and  bright  yellow. 

Skin :  Nearly  covered  with,  black  spots  of  from  one  to  two  lines  in  diamete^  and 
evidently  formed  by  slonghs  or  small  necrotic  patches  of  cnticle,  infiltrated  with  blood 
and  dried  np.  The  median  line  of  the  belly  between  the  rows  of  teats  is  almost  de- 
void of  these  spots. 

A  purple  rash  in  spots  averaging  one  line  across  exists  in  different  parts  of  the  body, 
bnt  IS  most  abundant  on  snout,  ears,  buttocks^  root  of  tail,  and  limbs,  especially  on 
the  lower  paxts  and  inner  sides.  At  certain  pomts,  as  on  the  pendant  half  of  the  ears, 
on  the  hocKS,  in  the  region  of  the  arms,  and  on  part  of  the  snout,  there  is  a  nxufoim 
leaden  discoloration.  The  inner  sides  of  the  arms  have  similar  but  more  circnmsoiibed 
patches. 

Digestive  organs :  A  deep  purple  blush  extends  along  the  line  of  papilla  on  the  right 
border  of  the  tongue.  Smular  spots  exist  in  the  posterior  nares.  Salivary  glands  are 
p^e  and  normaL  The  j^ttural  lymphatio  glands  have  spots  of  congestion  on  their 
surface,  but  not  extending  into  their  interior. 

Abdoinen:  No  effusion.  Three  hydatids  are  found  attached  respectively  to  the 
posterior  surface  of  the  stomachy  to  the  back  of  the  liver,  and  to  the  mesocolon. 

Stomach:  Full  of  undigested  rood,  yellow  at  pylorus.  No  marked  congestion  nor 
Bofbening.    No  parasites. 

Small  intestine :  Duodenum  without  extra  vascularity;  its  epithelium  gjvy,  pig- 
mented, and  easily  detached.  Jejunum  and  ilium  had  circumscribed  spots  of  conges- 
tion one-half  inch  in  diameter  on  an  average,  and  in  one  case  slightly  eroded. 

Large  intestine :  CsDcum  presents  three  ulcers,  each  one-fourth  inch  in  diameter,  hav- 
ing a  circular  elevated  mass  of  dirty-white  deposit,  apparently  non-vascular,  and  a 
very  slightly  reddened  base.  The  matter  on  the  surmce  of  the  ulcer  consisted  of  cells, 
round,  angular,  and  of  other  forms,  much  granular  matter  and  myriads  of  round  ana 
linear  moving  bacteria.  None  of  these  ulcers  appear  to  be  situated  on  the  solitary 
glands.  The  same  remark  applies  to  the  congestions  and  erosions  of  the  smaU  intes- 
tines.   Colon  and  rectum  natural. 

Parasites :  The  small  intestines  contain-  three  ascarides  (A,  Suilla).  The  colon  con- 
tains a  young  whip-worm  (tricocephalus  crenatus).  The  coats  of  the  intestines  at  the 
points  of  congestion  and  elsewhere  were  carefully  examined  for  parasites,  but  without 
result.    The  muscular  tissue  of  the  diaphragm  was  also  examined  in  vain. 

Liver :  Two  small  cysts,  each  one-half  line  in  length,  exist  on  the  middle  lobe.  They 
had  thick  iibrous  walls  and  liquid  contents  in  which  the  microscope  detected  ceU  forms. 
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The  general  Bnbstance  of  the  liver  is  firm  and  natural,  a  few  acini  only  isolated  and 
in  groups,  being  congested.  The  color  predominates  in  the  center  of  the  acinus.  The 
liver  cells  are  granumr. 

OdlUbladder :  Is  full,  but  not  to  excess,  with  bright  yellow  bile.  The  bile-ducts  in 
the  liver  are  also  full. 

Pa/ncreas :  Normal,  pink.  Pancreatic  lymphatic  gland  blotched ;  deep  red  on  the  sor- 
fkoe. 

Kidneys :  Normal,  unless  it  be  in  extra  pallor  of  the  cortical  substance. 

Cheat :  Heart,  right  auricle  and  ventricle  contain  clots  showing  a  buOfy  coat.  Lefb 
auricle  and  ventricle  empty.    A  few  petechia  exist  on  the  septum  ventriculorum. 

Lungs:  Petechia  exist  on  the  pleura.  A  number  of  lobulettes  are  solidified  or  In- 
farcte^  and  of  a  deep  red  flesh  color.  The  bronchia  leading  to  such  lobulettes  ar'^ 
blocked  by  numerous  worms  {strongyluB  elongatus)  and  their  eggs,  embedded  in  an 
abundant  tenacious  transparent  mucus.  In  some  cases  the  bronchia  appear  dilated, 
the  mucous  membrane  congested,  and  the  epithelium  degenerating,  round  and  ovid 
granular  cells  predominating  in  its  structure.  There  is  no  visible  stasis  (coagulation) 
of  blood  in  the  capillaries  of  the  bronchia.  The  worms  are  confined  to  the  smaller 
bronchia,  and  are  only  exceptionally  found  in  the  otherwise  sound  portions  of  the 
lungs. 

jSiood :  That  from  the  gluteal  vein  contains  no  bacteria  nor  free  hsmatine  so  far  M 
can  be  detected.    Bed  globules  are  crenated  and  shrunken. 

EXFEBIMENT  No.  5. 

Female  tcUte  pig^  eight  weeks  old,  no  special  hreed.    Formerly  kepi  on  raw  offal  at  a  slaughtet' 

house. 


Dat«. 

Hour. 

Tempentnre 
of  Dody. 

Bemarka. 

Sept    80 

8  p.  n. 

103. 75°  F. 

JoBt  bitmght  mie  mile  in  a  ivmKMu 

Oct       1 

9  a.  m. 

103. 75 

1 

6  p.  in. 

103 

2 

9  a.  m. 

102 

3 

9  a.  m. 

101.5 

6 

4  p.  m. 

102.26 

6 

5  p.  m. 

102 

Inoctdated  with  a  quill  dipped  in  liquids  of  diseased  Imig  (fire 
days  old).  Before  the  inoculation,  qnill  was  dipped  ton  aeoonda 
in  solution  of  oarbolio  acid :  1 : :  500. 

7 

11  a.  m. 

103 

8 

12  noon. 

103.5 

9 

11a.  m. 

103.75 

10 

5  p.  m. 

104 

11 

10  a.  m. 

105 

Bowels  DitnraL    Lirely. 

11 

6  p.  m. 

105 

Lively.    Hnngxy. 

12 

4p.  m. 

103. 75 

13 

12  noon. 

104.3 

14 

4p.  m. 

102.25 

15 

10  a.  m. 

104 

16 

....do  ..... 

105 

17 

do 

104 

Gonghs. 

18 

do 

104.25 

Bowels  looaa.    Feoea  fetid. 

19 

....do  ..... 

303.75 

Soonring. 

Inocnlatod  with  enbatancn  of  a  Arm  inteatbud  ulcer,  sent  flEOOi 
New  Jersey,  and  slightly  putrid. 

20 

....do 

103 

21 

....do  ..... 

102. 75 

22 

do 

103. 25 

23 

do 

103.  75 

24 

....do 

103 

25 

....do 

102. 25 

20 

9  a.  m. 

101 

27 

....do 

102 

28 

JO  a,  in. 

103 

29 

9.30  a.  m. 

102. 75 

80 

2  p.  in. 

103 

81 

9  a.  m. 

103.75 

A  alight  pink  rash  on  akin. 

Nor.     1 

10  a.  m. 

101.5 

8 

9  a.  m. 

102 

Inoculatcid  with  Intestinal  mnoas  and  idcer  from  nUnois,  very 

slightly  putrid. 

4 

do 

100. 75 

5 

9.30  a.  m. 

101.5 

6 

10  a.  m. 

101 

7 

do 

103. 25 

8 

do 

102. 5 

9 

do 

101 

10 

do 

104.75 

11 

....do  ..... 

108.8 

12 

....do 

102.75 

u 

....do . .... 

104 

890         EEPOKT   OP   THE   COMMISSIONER   OF   AGEI<5ULTURB 

ExPERUiSNT  No.  5 — Contiimed. 


D«to. 

Hoar. 

Temperature 
of  body. 

Bemarki. 

KoT.    14 

10  a.  m. 

104     OF. 

Shedding  hlick  scales,  leaving  red  «oftiosl  papules. 

15 

do 

103. 75 

Abandanfc  pink  papnlar  eruption,  excesaiye  between  tbe  thl^M. 

16 

....do 

103.8 

17 

....do 

104 

18 

— do 

104 

19 

do 

104 

20 

....do 

103. 7S 

21 

....do 

103.2 

22 

....do 

103 

28 

do 

102.75 

24 

do 

108.2 

25 

— do 

103.8 

26 

....do ..... 

104 

27 

do 

103.6 

28 

....do ..... 

IM 

29 

do 

102 

30 

....do 

103.2 

Dea      1 

....do 

102 

2 

....do 

103.2 

3 

•  «  •  *  UV     ■  *  •  a  • 

102.5 

Kffled  by  bleeding. 

Post-mortem  fxamination, — SHn :  Presents  many  papnles  or  slightly  pink  conical  ele- 
fwtifms,  just  raised  enongh  to  be  felt  by  the  fin^r ;  also  blacK  ooncretioiks  like  pin- 
bDads  and  up  to  twice  or  thrice  that  size.  It  is,  however,  much  cleaner  thaji  it  was  a 
week  ago. 

Digestive  organs :  Month  normal,  likewise  the  pharynx,  larynx,  and  adjacent  lym- 
phatic glands. 

Stomach :  Has  its  mncons  membrane  dark  brown  along  the  great  cnrratine,  Irat  with- 
ont  any  extravasation,  nicer,  or  recent  lesion. 

Small  intestines:  Have  a  few  spots  of  congestion,  but  these  are  very  eironiiMKSiibed. 
They  contain  twelve  asoarides. 

Large  intestine :  With  few  and  slight  patches  of  congestion.  No  enlargement  of 
Pcyer^s  patches,  nor  solitary  glands;  no  erosions.    The  oiecnm  contains  six  whip- 

LymphaHo  glands  of  the  mesentery  are  mostly  gray  on  the  outside  from  pigmentary 
4ei>osit,  but  normal  in  their  interior.  The  pigmentation  is  evidently  the  reeolt  of  a 
former  blood  extravasation,  as  is  so  constantly  seen  in  the  earlier  stages  of  the  disease. 
The  blood  coloring  matter  is  being  transformed  into  black  x>ignicnt,  as  a  concomitant 
of  convalescence. 

Liver:  Presents  several  hard  yellow  concretions  as  large  as  peas,  also  spots  and 
patches  of  pnrple.  Similar  rounded  yellow  concretions  are  fbtmd  in  tbe  mesocolon. 
They  are  covered  by  a  reticulated  membrane,  and  are  probably  the  remnant  of  some 
parasite,    (xall-bladder  very  full  (the  pig  had  been  killed  fasting),  bile  green,  glairy. 

Spleen  and  pancreas :  Normal. 

Kidneys :  (hie  contains  two  hydatids  ;  excepting  maxked  pallor  of  the  cortioal  sal>- 
stance  they  are  otherwise  normal. 

Hydatids :  Nine  of  these  are  found  in  diiFerent  parts  of  the  peritoneum. 

Meart :  Right  side  normal ;  contains  a  small  clot. 

Left  ventricle :  Has  numerous  patches  of  extravasation,  of  a  deep  claret  color,  sit- 
uated mostly  on  the  camm  oolumncs  and  musculi  papilaries.  These  have  their  seat  in 
and  beneatli  the  serous  lining^  and  barely  ext>ended  into  the  muscular  substanoe.  The 
margin  of  the  bicuspid  valve  is  slightly  thickened. 

Lungs :  Have  a  very  few  red  consolidated  lobulettos ;  of  the  remainder  many  ace  only 
partially  dilated,  though  they  have  nearly  their  normal  color. 

Parasites :  Tho  terminal  main  bronchi um  of  the  right  Inng  contains  from  thirty  to 
forty  worms  (Strongylus  elongatus).  The  lobules  corresponding  to  this  bronchimn  were 
slightly  collapsed,  but  not  consolidated  nor  congested. 

Lymphatic  glands  of  chest  almost  unchanged. 

Brain:  Healthy. 

A  microscopic  section  from  a  petechia  on  the  heart  showed,  in  addition  to  the  blocked 
capillaries  and  blood  extravasations,  a  fine  example  of  the  curious  ovoid  paraaitee 
long  known  as  Bainey's  cysts. 
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EznaaMEKT  Ko.  6. 

Male  tehite  pig  f  eight  weeks  old;  no  special  Jfreei;  has  been  hitherto  fed  raw  ojfal  at  a  tlaugkier- 

ktmie. 


Sept  30 
Oct.  1 
1 
2 
B 
5 
6 
7 
t 


9 
10 
U 
12 
13 
14 
IS 
1« 
17 
18 
19 
20 
21 
22 
23 
24 


ToanpeniiurB 
of  Dody. 


24 
25 
25 
2< 


27 


29 
80 

81 

N«T.     1 

8 


3p.m... 
9a.  m... 
6  p.m... 
9.30  A.  m 
. .  .do  . . , 

4  p.  m... 

5  p.m.. 

11  a.  m.. 

12  neon . 


11  a.  m. 
5  p.m.. 
10  a.m. 
4  p.m.. 

12  noon 

4  p.  m.. 
10  a.m. 

....do  .. 
....do .. 
....do  . . 
....do  .. 
....do  .. 

...do  .. 

...do  .. 

...do  .. 

...do.^ 

5  p.  v.. 
10  a.m. 

6  p.m.. 
9a.m.. 

p.  md. . 
9aim.. 


10  a.  B.... 

9.30  a.  m.. 
2p.m 


9aim.. 
10  a.m. 
9a.m., 


6  p.m. 


103°  P. 

103. 25 

103.5 

10L75 

101.5 

102.25 

100 

103.25 

102.25 


101.5 

103.75 

102 

102.5 

102 

104 

103 

103 

10L76 

103 

102 

102.5 

103.5 

105 

103.5 

104 


105 

105.25 
105.75 
105 

104.75 
105 


103.5 

1013 
106 

103.75 

103.75 

99.75 

99.5 


Found  de«d. 


Inoculated  with  miiU  dipped  in  pvloMwary  exndBti«n  o 
had  been  aiok  lor  aweekor  tw».   Iniactad<9vill««iit  froBiKMr 
Jersoj. 

•JKeotmn  rery  red,  and  bleeds  eaailj. 


Has  Jvgt  conie  «ne  mile  in  a 


Shows  eztensive  bine  patches  on  ears,  flaii^  and  belly ;  alaott 
pink  xash,  mgoU  one  to  two  lines  in  Aiameter.  Appetita  im^ 
paired. 


Off  feed,  bnt  active ;  ears  partly  purple ;  feces  dark  hot 
ately  nrm ;  struggles  when  the 


Ears  cold,  livid  in  their  enter  half;  pnlBel20jperBiiBQte;  brecCh- 
inenatnral;  isbrightandiseda  w<hen  up,  bnt  is  inclined  teUew 
and  shows  mnch  weakness;  has  always  reeeoxtsd  handling,  bvl 
to-day,  when  caught,  threw  itself  on  its  side  and  laj  to  have  its 
temperatore  taken.  \ 

Costive;  dans:  in  dttm  rocmd  balls,  bntof  iKood  color,  and  net  m^ 
cially  ofienmve ;  runs  around  Madily,  but  is  weak ;  4isooloi«nMi 
mainly  on  ears. 

Still  costive :  ears  cold  and  very  bine. 

"Weak  on  limbs ;  ears  very  dark  purple ;  legs,  tail,  and  nB4»  hftdlj 
blotched;  bowels  costive:  dnnf!  m  yellow  balls. 

Skin  extensively  blotched  with  ds^  purple ;  bowel»oMttf«;  iftak 
on  limbs,  especially  the  hind. 

Very  weak :  oiaincbned  to  move ;  sways  on  its  hind  UMbs  whsa 
up ;  bowels  quite  soft 

Very  dull;  weak;  evidently  sinking;  puke  132  per  minute;  grits 
its  teeth  continnaUy  when  up ;  briatning  slow ;  nervous  tnmors 
and  Jerkins  constant. 

JBvidently  d^iious;  screams  when  its  door  is  opened,  or  when 
approached  or  touched ;  stands  with  difficulty,  naving  its  hind 
feet  dra^vn  forward  to  t n  o  levtil  of  the  fore,  or  m  front  of  them  i 
muscular  jerking  constunt,  and  prevents  ns  from  taking  ths 
pulse ;  no  grinding  of  teeth ;  has  not  eaten  since  morning. 


Post-Tiiortem exammailony  Xovemher  4. — Shin :  Almost nniversalljscarlety passingtodark 
pnrple  on  ears,  bolly,  and  hocks.  Inner  sides  of  the  fore-arms  ajid  thigns  hiaye  the  skin 
white,  but  blotched  with  indelible  poiple  spots  one-lialf  to  one  line  in  breadth.  Many 
of  these  spots  have  a  dark  red  or  pnrple  areola,  with  a  firm  black  central  scab  or 
slongh,  evidently  resulting  from  extravasfition  into  the  catiele  and  snperficial  layers 
of  the  true  skin.  A  section  made  perpendicularly  to  the  snrfaoe  shows  mnch  redness 
from  blocked  brancliing  blood-vessels,  especially  around  theliair  fodlicles,  and  nmner- 
ons  minute  spots  of  blood  extravasations. 

The  snout  is  of  uniform  dark  red,  but  with  deeper  purple  spots  ineffaceable  by 
pressure. 

Matgin  oj  tiie  artM  deep  piiiple|,almoflt  blftok. 
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Digestive  organs :  Tongue,  left  border  has  an  extensire  slon^li  near  the  tip.  Bight 
border  has  a  nnmber  oinrm  elevated  points,  with  purple  areola  and  yellow  centers. 

Soft  palate :  Lower  or  buccal  surface  has  its  follicles  deeply  stained  with  blood  and 
surrounded  with  purple  areola ;  some  follicles  are  filled  with  a  yellowish  materiaL 

Eight  tonsil :  Is  swollen  and  has  its  ducts  distended  with  a  thick,  tenaoionsy  tnoA* 
parent  mncus,  containing  great  numbers  of  rounded  granular  o^ls. 

Throat:  Epiglottis  bears  spots  of  congestion  ineffaceable  by  pressnie. 

Gullet:  Healthy. 

Stomach :  Moderately  full ;  acid.  The  mucous  membrane  on  the  great  onrvatoxe 
presents  patches  of  extravasation  and  erosion,  the  latter  varying  from  one  to  three 
lines  in  diameter.    Contains  a  worm  (ascaris  Suilla), 

Small  intestine :  Contains  twelve  ascarideSj  one  as  mnch  as  ten  and  one-eighth  inches 
in  length.  The  mucous  membrane  presents  along  its  whole  course  patches  of  xednese, 
congestion^  and  softening,  which  are  especially  numerous  and  extensive  towards  its 
lower  portion. 

lUo-ccBcal  valve :  Bears  a  sloughing  ulcer  completely  encircling  it. 

CoBoum :  Contains  a  number  of  ulcers  with  white  sloughs,  many  of  them  comflaenty 
and  forming  bands  or  belts  tending  to  encircle  the  gut,  being  situated  on  the  sninmitB 
of  the  transverse  folds. 

Colon:  The  anterior  portion  is  much  ulcerated,  some  of  the  ulcers  being  oonflnent 
and  tending  to  form  transverse  bands  as  in  the  caecum,  while  others  are  mere  ciicnlai 
masses,  two  or  three  lines  in  diameter,  with  white  necrotio  center,  and  very  little 
vascularity  around  the  margin. 

EeoUim :  Has  patches  of  congestion  and  extravasation  one  line  and  npwardB  in 
breadth ;  in  the  case  of  one,  advanced  to  the  formation  of  a  firm  white  aloiigh  and 
nicer  as  in  the  caecum.  Close  to  the  anus  the  entire  mucous  membrane  is  very  deeply 
congested  and  thickened  by  exudation  and  extravasation. 

Parasite:  The  cfficum  contained  one  whipworm  (Tricocephalus  crefwtus). 

Parasites  in  the  peritoneum :  In  the  cavity  of  the  abdomen  were  found  twelve  hjfdaUii 
in  connection  with  the  liver,  stomach,  omentum,  mesentery,  meso-colon,  and  pelvic 
fascia.    Three  others  were  loaged  in  the  perineum  near  the  urethra. 

Kidneys :  Softened  slightly  and  of  an  unusual  pallor  in  their  cortical  portion. 

Bladder  sound.  Intrapelvio  urethra  deep  red,  almost  black,  from  peteddal  eztia- 
Tasation. 

Urine  abont  two  ounces,  turbid,  strongly  acid,  albuminous;  density,  1020;  xae9k, 
2  per  cent. 

Chest:  Heart  has  a  gelatinoid  material  filling  the  auricula-ventricular  grooT)»BiiDi- 
lar  to  that  seen  in  No.  — . 

Sight  heart  has  a  considerable  bufiy  clot  in  both  auricle  and  ventricle.  Left  aaride 
contains  a  small  dot,  almost  the  entire  substance  of  which  is  pale  or  bnil^.  It  further 
contains  some  very  dark  fluid  blood. 

Lungs :  A  few  lobulettes  only  are  infarcted  or  consolidated.  In  all  oases  the  bron- 
chia leading  to  the  consolidated  lobulettes  are  blocked  by  worms  (S.  elan§atuB).  The 
other  broncnia  are  clear  of  worms  excepting  in  the  immediate  vicinity  of  uie  infiucotod 
lobulettes.  The  great  bulk  of  the  lung  is  healthy,  and  of  a  soft  white  color,  ilighily 
tinged  with  pink. 

Parasites :  Attached  to  the  pleura  were  two  hydatids, 

EXPERIBOCKT  No.  7. 

Female  pig,  eight  weeks  old,  no  special  hreed.    Formerly  fed  raw  offal  at  a  sZon^JUsr-AoMe. 


Date. 

Hour. 

Temperatnie 
of  body. 

BemarkB. 

Sept    80 

3p.  m 

103. 750  F. 

Has  Just  come  one  mile  in  a  wagon. 

Oct       1 

9a.  m 

103.3 

1 

6p.m 

9.30  a.m.. 

103 

2 

102 

8 

....do ..... 

100.75 

5 

4p.m 

102.2 

6 

5p.m 

108 

rinoonlated  with  qnill  charged  with  matter  firom  JTInoanod  fane 
from  New  Jersey,  six  days  old ;  qnill  treated  with  aolutloaOT 
copperas  :  1 : :  500. 

7 

11a.  m.... 

104 

8 

12 noon  ... 

103. 25 

9 

11  a.  m.... 

104.20 

10 

5p.  m 

10  a.  m 

103. 25 

11 

105. 7S 

11 

5p.m 

105.75 

12 

4p.m 

I2noon ... 

104 

18 

104 

14 

4p.m 

103^76 

DI8EAa£S'0F    SWINE  USD  OTHEB  ANIUAI.S. 
ExFSBiMXirr  No.  7— Contmoed. 


Urelj ;  good  Kpptbla. 


Shows  blue  D-BlchMi  on  Ue  rninpuid  Sink,  and  ■  rednsh  OB 
beUy. 

Pnlw  lOSppimlDDtB.    Wnl  Bcucslj  mave  ftmn  Iwd. 
Vei7dnUi  sfcin  bpt. 

Doll;  liiit  nDiCh;  do«  not  ■trngEic  when  tiandJed;  eus  d«^ 
pnipls^  b<>w«]9  IWHw ;  diuief»u3  ;  aklii  cooL 

Skiu  very  bat,  hips  sttfiifld  witb  fccea.  SflfKatlons  seml-flnid. 
dsrti  jirecnisii.  with  cl»yej  Mpect,  ma  futld.  Pulse  100  per 
minute.  BrentbinK  3B  per  iMnutoi  deep,  ntlier  laboredi 
*beeria(E  inapiretioii,  termiiated  by  s  more.  Can  Bcsroelj  ba 
TDuaed,  uiil  cronubes  in  ths  litter  at  ODca  when  releued. 

Soonrine.  FeM»  oHMisiTB.  Uei  oooBtinily  on  bellj.  When 
liriAibuigi  betplewwllb  do  attempt  nt  BtmEElinE-  Dieoolor. 
fttJon  ia  veiy  mtrlied  on  eun.  edodL  belly,  uia  thiibi. 

Banfnna  bed  M  nvold  being  caoebt.  ImtbanES  helpleae  tn  hmd* 
vbea  llfl«d.  f  oees  Tery  wft ;  fetid.  Skui  more  deeply  col- 
ored tbui  before,  hot  cool. 

Tery  atcli:  ■tnpid;  aUmda  (murtuitlT  wltb  fore  liiobi  drnrs 
lock  ud  hlDd  adnnced.  m  that  all  Four  feet  meet.  Flanki 
hoUov.  8Uii  on  diaeolarationa  vary  deep  purple,  aimottblaek 
onmmp.    HoHela  looiw.    Fetid. 

Lies  la  glnpor,  witb  llmba  and  body  jetting  averT  inatant. 
BraatbiDE  slow,  elebing,  rattling,  feces  uid  urine  dlacharged 
iDiolnntnrilT,  Midlave  waked  the  left  (lower)  thigh,  wbfib. 
In  counequenm.  abowi  a  moch  bricbler  red  Ibsn  the  other 
'  "  dj.  The  geDer»laor£i«e,BirepidnH«ome  while 
the  amia  and  thighi,  was  of  a  dark  purple,  al- 


nioiit  lilafk  OB  the  eura  doont,  median  line  of  the' 
nucp,  and  bock*.    Silled  by  bleeding. 


Fttt^HorUm  lamination. — Blttod:  Scanty;   that  fiom  KxlUuT  Tein  ia  nantnl  o 


Stin:  Section  of  the  blae  skin  of  the  ear  ahowa  crotis,  onticle,  and  briatle  foUIoUs 
deeply  oongeated,  mOBt  of  tha  capillariea  beinK  blocked  'by  coagiQat«d  blood,  and 
■mioroacopio  extravaaationa  appearing  at  short  mt«rTalB.  The  red  glohnlea  in  thli 
part  are  fnl),  rotmded,  and  of  the  neaal  Biie. 

Digt»tive<rrgan*:  Ton^ebos  a  ««riefl  of  white  BloughaaloDK  its  tip  and  Tight  maTsin, 
twembling  those  of  the  intestmes,  beinf;  yeDowish-vhite,  laminated,  non-Tascmw, 
and  witb  very  elielit  congetitioa  and  re<lfle8S  aronnd  them.  HionMOopieally  these 
•longhi  are  composed  of  epithelial  cells  with  much  gnuiTilai  matfair.  In  one  a  oentra] 
red.Bpot  piesenta  stagnation  and  coagula  in  the  capiUariea  and  mictoscopio  extravaea- 
tiona.  It  is  manifest  these  form  in  the  same  manner  with  the  HloDgbs  in  the  intestines. 
CiroDmBcrilied  spots  of  the  mncons  membrane  become  the  seat  of  congestion,  resnlting 
ta  eoagnlation  of  the  blood  in  the  capillaries  and  exndation  and  estiaTasation  alike 
into  the  epithelial  and  sub-epithelial  myers,  leading  to  thickening  and  indnration  ol 
the  deeper  strata,  and  death  of  the  more  snperticial  ones. 

Soft  paUite :  The  bnccal  or  lower  Hnrfaco  bears  a  similar  alongh^  while  many  of  iia 
fi>Uicl«s  are  red,  swolleD,  and  filled  with  a  yellowish- white  (cheesyl)  matter, 

T\roat:  The  laryngeal  enrfaco  of  the  epiglottis  ia  congested,  the  redness  being  in- 
•ffiweafale  by  prewure.  The  mncooa  membrane  on  the  back  of  the  right  arytenoid 
oartUage  bears  a  fonr-lobed  warty  looking  e:icre«ce[ice  like  a  email  pin's  head,  which, 
nnder  uie  microscope,  disclosee  only  ronnd  grannlor  cells  and  free  gronnlee. 

.Abdomen,  Stomack:  This  contains  a  few  onncesofhalf-digestedfood.  This,  together 
with  the  lower  portion  uf  the  gullet,  is  of  a  deep  yellow  hne,  apparently  ftom  regar- 
gitated  bile.    No  marked  congestion  of  the  mncons  membrane. 

BwuMtntaSne:  Shows  circTunscribed  spots  acd  patches  of  congestion  and  amall 
(etaoUtt,  bat  n< 
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Large  intestine:  One  slonflrhinff  nker  <m  tilie  i]io-c»oalyalve,  three  on  tlie  ofDemn,  and 
a  considerable  nnmber  in  the  colon.  The  colon  and  rectnm  also  bore  nomerons  patdhci 
of  extravasation  one  to  two  lines  in  diameter.  The  last  inch  of  the  rectum  is  of  n 
oniformly  deep  dark  red.  The  mncoea  and  snb-mncosa  are  alike  goiged  with  U0od| 
and  at  one  point  a  bleeding  pile  projects  into  the  passage. 

ZAvetf  pancreas,  and  spleen  are  firm  and  seemingly  healthy. 

Kidneys :  Firm  and  apparently  sound;  cortical  part  rather  p4Ie. 

Bladder :  Sound ;  moderately  foil. 

Urine:  Stronsly  acid;  density.  1026;  albuminous;  urea,  3M|  per-eent. 

Farasiles  in  oMomen:  Attached  to  the  peritoneum  of  stomachy  uYeTi  wkd  spleen  azo 
BCYen  hydatids. 

Chest:  Right  heart  contains  clots;  left  heart  empty.  Anriculo-ventiicnlair  fbnow 
filled  with  a  gelatinoid  material,  which,  under  the  microscope,  appears  as  alooae  fibrous 
stroma,  its  open  meshes  filled  with  a  nearly  homogeneous  material,  together  with  a 
few  fat  cells,  (;:ranule  cells,  and  abundant  capillary  net-work  filled  with  nnooagulatod 
blood.  The  white  corpnsclee  are  more  abundant  in  these  than  in  the  aTiBaiy  Yein. 
No  parasites  nor  ova  could  be  found  in  this  gelatinoid  material. 

iMngs :  Mostly  healthy.  Isolated  lobules  and  at  certain  points  a  fbw  adjacent  omei 
are  infarcted  and  solid,  and  all  such  have  their  bronchia  filled  with  worma  (StrongyUu 
Wbafstet)  aiMl  a  thick  mucous.  The  plugged  bronchia  are  mostly  dilated,  and  on  the 
mneoos  membmne  of  <me  such  is  a  wnite  ]patch  about  a  line  in  diameter,  reBembling 
the  akmi^  on  the  intestines,  but  not  «o  thick. 

Ezfkbhizmt  No.  8. 

WMie  pig,  ^hi  weeks  M ;  eommon  breed.    Formerly  fed  raw  oJfaL 


Batoi 

Hour. 

TeanMnitiii* 
oibody. 

Riffnarka 

fknt   80 

0&.      1 

8p.Bi 

9a.m 

104»F. 
103 

Just  oomaa  mile  in  a  wagon. 

1 

6p.m 

9.80  a.m 

103 

2 

10L8 

8 

9a.  m 

101 

4 

n 

n 

5 

4p.in 

96.75 

Pigs  in  next  two  vtaa  inoculated.  Was  fonnd  between  dos 
and  ban,  where  it  conld  not  move. 

■ 

6 

5 jp.iB> ■•>■«> 
11a.  m 

99 

Again  between  door  and  ban. 

7 

99 

Costive. 

8 

12  noon 

101 

0 

11  a.m 

104.5 

Still  rery  coetive. 

10 

5p.  m  ...... 

102.76 

Sowele  natoraL 

11 

10  a.  m 

102.5 

12 

4p.m 

12noon 

108.25 

18 

103 

IPeoes  ftHd. 

14 

4p.in 

104 

15 

10  a.  m 

105 

Lame  ia  right  fere  limb. 

1€ 

'do 

104.25 

17 

do 

108.5 

18 

....do 

10L5 

fleesxt.   3eosetetkL                                                            ^ 

10 

....do  ....... 

102.5 

20 

do 

103.7.'> 

Pigs  in  a4|aoe&t  pens  leinocnlaied. 

21 

....do 

104.25 

28 

....do 

103. 5 

28 

....do 

103.75 

24 

do 

103 

25 

....do 

108 

Placed  ia  new  pen,  with  infected  pen  on  each  sida 

26 

do 

108 

27 

Oa.  m 

103 

28 

10  a.  m 

103 

20 

0.aoa.m 

105.3 

Slight  ovtaaeoni  lasb 

80 

2p.m 

104 

Lively. 

81 

0a.m 

104.2 

No  sidn  ercptioa. 

Not.      1 

10  a.  m 

105. 75 

StflllookflwelL 

9a.  m 

104.8 

StiiT  in  hind  limbs. 

Op.m 

104 

9u  m 

106 

Placed  in  pen  Jnst  vacated  by  dead  pig. 

O.W)a.m.... 

101 

10  a.  m 

103.5 

....do  . .««... 

102.75 

....do  ....... 

102.6 

Dull ;  no  appetite ;  skin  covered  with  black  spote  one<th>^  te 
one  line  in  dismieter.  Right  ear  has  purple  spots.  Killed  by 
bleeding. 

*No  observation. 


Post-mortem  examination. — SJdn :  Nearly  covered  with  black  spots  &om  one-tluxd  toona 

•line  in  diameter,  consisting  of  minute  slough^  of  epidermis,  infiltrated  and  diacoloxed 

with  blood.    In  a  number  of  these  the  subjacent  layers  of  true  skin  are  oongeetodi 
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khJl  even  the  seat  of  micxx>scopio  extravasations  of  blood,  while  in  some  caaeg  the 
black  necrotic  cuticle  is  covered  by  a  dried  crost  of  exnded  lymph  of  a  daark  brown 
oolor. 

The  right  ear  is  of  a  deep  purple  color,  and  purple  patches  of  various  sizes  are  found 
Lnsldo  forearms  and  thighs,  on  the  hocks,  and  beneath  the  chest.  In  these  purple  patches 
the  true  skin  is  the  seat  of  extensive  congestion  with  stagnation  and  coagulation  of 
the  blood  in  many  of  the  capillaries,  and  numerous  microscopic  dots  of  extravasated 
blood,  while  all  the  tissues  are  stained  with  haematine. 

Blood:  That  from  the  jugular  is  very  dark  amd  forms  slowly  a  soft  diffluent  elot: 
red  globules  round  and  large.  That  from  the  carotid  is  crimson,  and  clots  quickly  ana 
firmly;  red  globules  crenate,  small  and  shrunken.  Blood  from  both  vessels  is  slightly 
alkfikiine. 

Tonffue:  On  the  posterior  third  of  the  right  border  is  a  purple  spot  one-ludf  line  in 
diameter,  which  cannot  be  effaced  by  pressure.  Under  the  microscope  this  shows  the 
same  congestion  and  microscopic  extravasations  with  the  spots  on  the  skin.  The 
oonical  papill»  on  the  upper  surface  of  the  organ  near  its  baise  have  their  tips  of  a 
very  deep  purplish  red. 

Larynx:  There  is  purple  punctiform  discoloration  on  the  posterior  sniface  of  the 
epiglottis,  which  cannot  be  removed  by  pressure. 

Lymphatic  glands :  Those  around  the  throat  axe  deeply  stained  with  blood,  some  only 
Buperncially  and  some  throughout.  This  is  true  also  of  the  glands  of  the  chest,  groin, 
and  abdomen,  but  especially  of  the  mesentery.  In  several  cases  the  glands  appear  to 
beenlarged.  Microscopically,  they  present  congested  canillaries  filled  with  coagulated 
blood,  minute  extravasations,  and  aprofusion  of  granules  and grannlar  cells. 

Ahdomenr—paraMUs  in  peritoneum :  Two  hydatids  were  fonnd  zespectively  in  the  omen- 
tum and  mesentery. 

Stomach :  Well  filled ;  great  curvatnre  of  a  deep  dark  red :  contents  strongly  acid. 

Small  intestine:  Congested  in  some  parts,  but  with  no  observed  extravasation  nor 
deep  discoloration ;  contents  not  abundant,  but  at  intervals  stained  of  a  deep  biliary 
yellow,  and  with  excess  of  mucus  thronghout. 

IHo-ctBoal  valve:  With  Peyer^s  follicles  dilated,  and  contents  in  some  slightly  yel- 
lowish. 

CcBcum :  Close  to  the  ilio-caecal  valve  a  considerable  erosion,  with  raised  center  and 
margin,  but  no  excess  of  vascularity. 

C^n :  Six  inches  from  the  csBcum  is  a  sloughing  nicer,  one  and  one-half  lines  in 
diameter,  raised  above  the  adjacent  membrane,  the  superficial  layers  being  of  a  dirty 
white  color  in  the  center,  and  non-vascular,  wliile  arcmnd  the  margin  of  the  ulcer  is 
no  marked  redness. 

Liver,  colon,  and  rectum:  Several  extravasation  patches  averaging  one  line  in  diam- 
eter, bright  red,  and  evidently  quite  recent. 

No  intestinal  parasites. 

Liver:  Firm;  solid;  considerable  i>ortions  are  of  a  de^  pxuple  hue,  the  deep  color- 
ation being  mostly  confined  to  the  center  of  the  acini. 

Kidneys :  Cortical  portion  soft  and  of  a  very  light  bro^vn,  almost  parboiled,  appear- 
ance.   Papillie  and  medullary  parts  of  a  very  deep  red. 

Muscles :  Contained  no  parasites. 

Brain:  NormaL 

EXPXBUOCNT  No.  9. 


Female  pigy  eight  weeks  old ;  "breedy  Chester  White, 

Date. 

Ilonr. 

Temperatnre 
of  body. 

Bematkt. 

N^ov.      5 

9.30  a.  Tu 

103. 750  F. 

6 

10  a  -u 

103.75 

7 

....do 

103.  75 

Inoculated  with  pftrt  of  email  intestine  of  pig  thatdied  Kovem* 
ber  4,  the  vinuettt  product  having  firtit  been  broaght  for  five 

nfmites  in-oontactt'With  asolutiofi  of  chloride  of  lime  (:  1 ::  500). 

8 

do 

100.  75 

9 

....do 

101 

10 

do 

104 

U 

....do 

105 

12 

....do 

105 

Costive. 

13 

....do 

104 

Bowels  looce. 

14 

....do 

] ;  3.  8 

15 

do 

104.8 

16 

....do 

104.75 

17 

....do 

104 

SeoQia. 

18 

....do 

105 

19 

..-.do 

105 

20 

....do 

105 

SUnhot 

21 

do 

106 

Killed  by  UoediBg. 
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JPoat-mortem  eocaminatUmf  Noveniber  21, 11  o.  m. — ^Body  in  good  condition. 

Skin:  Almost  devoid  of  eruption.  The  ears  alone  present  increased  Tasonlaxitj, 
with  a  moderate  blush  and  excess  of  scurf. 

Digestive  organs :  Natural  above  the  stomach.  Guttural  lymphatic  elands  in  part 
congested  and  the  seat  of  microscopic  blood  extravasations.  Stomach  mottled  of  a 
deep  brown  for  a  span  of  two  and  one-half  inches  by  three  inches  along  the  xnacona 
membrane,  covering  its  greater  curvature.  Contents  abundant,  intensely  sxidf  and 
fomes  with  ammonia. 

Duodenum :  Bears  a  small  erosion  near  the  pylorus. 

J^numand  ilium:  Have  patches  of  congestion  and  microscopic  eztrayasatian  at 
intervals. 

Hio-ccecal  valve:  Has  its  edges  thickened  and  of  a  dark  bluish  jn-ay.  ^  Many  folliclcB 
In  Beyer's  patch  covering  the  valve  are  distended  with  a  yellowish-white  product,  but 
tiiere  is  no  extra  vascularity  nor  erosion. 

CcBCumy  colony  and  rectum:  Bear  at  intervals  patches  of  congestion  and  microsoopio 
extravasation  in  the  mucous  and  submucous  layers,  over  which  the  epithelial  layer  ia 
softened  and  easOy  detached.    No  ulcers  are  found. 

Liver:  Discolored  in  parts  by  blue  punctlform  spots  involvins  individnal  aoiiii  oi 
teveral  adjacent  ones.  Toward  the  lower  margin  of  the  gland  the  deep  rednen  ia 
mostly  coimned  to  the  center  of  the  acini. 

Spleen:  Seems  large,  but  not  unduly  gorged  with  blood  nor  softened. 

Pancreas:  Healthy. 

Kidneys:  Pale  in  their  cortical  part,  present  pnnctifoim  petechits-on  the  mednllazy 
portion  and  papiUse. 

Bladder :  Empty  and  normal.    Ovaries  and  womb  sound. 

The  mesenteriCf  sublumbart  and  inguinal  lymphatio  glands  appeared  enlarged  ud  mm 
or  less  stained,  of  a  deep  blood-red  color. 

Parasites  in  the  abdomen:  Two  ascarides  in  the  small  intestine ;  one  tric$etphMlm»  ii 
the  osecum. 

Lungs:  Present  numerous  congested  lobules  var^g  in  color  firom  brownish  pink  to 
a  dark  purple  (almost  black).  The  bronchia  leading  to  these  lobules  are  pervions  and 
without  parasites.  The  congested  lobules  seem  less  solid  than  when  worms  hftTe  been 
present. 

Meart  and  pericardium:  Normal. 

Brain:  Sound.  Dura  mater  bears  four  patches  of  extravasation  on  th«  tight  sidi 
near  the  vertex.    The  average  breadth  of  these  is  one  line. 

Spinal  cord:  Sound;  subarachnoid  fluid,  about  two  drachms. 

ExnEKDaaxT  No.  10. 
White  male  pig,  eight  weeks  old;  hreedf  Chester  White;  conditionf  fins. 


D»U. 

H«iir. 

Teinperatnre 
ofbody. 

Bomarks. 

Not.    4 

12  BMH  ..... 

( InocTilated  with  mncns  and  congested  and  softened  iimo0iis 

5 

9.30  a. m .... 

104. 750  r. 

<    membrane  of  the  small  intestinee  of  No.  — ^  found  dead  this 
i    morning. 

6 

10  a.  m 

103. 75 

7 

....do ....... 

103.8 

8 

....do 

103. 75 

9 

....do 

102.5 

10 

....do ....... 

104.5 

11 

....do 

103.5 

12 

— do 

104 

Ears  red. 

13 

....do 

104.5 

14 

do 

105 

15 

....do  ....... 

105.1 

Loeing  condition.    The  skin  shows  the  customary  black  neorotli 
spots  of  epidermis.    Ears  bine  at  edges. 

15 

3p.m 

103.5 

Respiration  36.    Killed  by  bleeding. 

Post-mortem  examination, — Skin:  Slight  eruption  on  the  ears  and  blueness  on  tbe 
margins. 

Digestive  organs :  No  lesions  in  the  mouth  or  pharvnx. 

Pharyngeal  lymphatio  glands:  Stained  of  a  deep  blood-red  color. 

/Stomach:  Well  filled  with  food.  Contents  strongly  acid.  On  the  great  ourvatnre  a 
space  of  two  and  one-half  inches  square  has  a  brownish  mottled  discoloration^  and 
numerous  deeper  brownish  markings^  as  if  from  altered  hsematine. 

Small  intestine:  Epithelium  is  thick,  soft,  and  easily  detached.  Contents  liquid, 
with  a  great  excess  of  mucus.    The  bowel  is  reddened  and  congested  around  its  entire 
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periphery,  and  for  a  considerable  distance  at  intervals,  the  congested  portions  hemg 
moscly  empty  and  contracted. . 

IlUhccRoal  valve:  Peyer's  patch,  which  passes  over  the  valve,  has  many  of  its  follicles 
filled  up  ynth  a  yellowish- white  matter.  The  whole  patch  is  swollen,  bat  not  very 
yascolar  to  the  naked  eye. 

CcBCum  and  colon  bear  petechise :  Many  solitary  glands  in  the  colon  are  nnosnally  large ; 
some  excessively  dilated,  filled  with  yellowish  matter,  and  apparently  commencing  to 
form  nlcers.  Spots  of  congestion  scattered  over  the  macons  membrane  show  minute 
extravasations  when  placed  under  the  microscope. 

Mfenterio  glands:  Some  unchanged;  some  stained  of  a  deep  blood  color.  Inguinal 
glands  large. 

Kidneys:  Normal. 

Liver :  Is  firm  and  solid.  Bears  numerous  punctiform  petechisd  on  the  posterior  sur- 
face of  its  right  lobe,  and  a  large  dark-purple  patch  on  the  posterior  aspect  of  its  mid- 
dle lobe. 

Gall  lladder:  Moderately  filled  with  a  straw-colored,  glutinous  bile.  Membranes  of 
the  bladder  unchanged. 

Fancreas  and  spleen :  NormaL 

Chest—heart :  Left  ventricle  contains  petechisB.  Right  auricle  just  above  the  auri- 
oulo-ventricular  valve  presents  a  brownish-red  spot  which,  undf>r  the  microscope,  is 
seen  to  contain  much  granular  matter  in  the  sub-serous  connective  tissue. 

Lungs :  The  right  has  two  dark^  blood-colored  s]9ots  on  its  posterior  part.  The  left 
•hows  similar  colorations,  mostly  in  lines  along  the  inter-lobular  spaces.  The  bronchia 
leading  to  such  points  contained  no  parasites  nor  exudation. 

Bronchial  lymphatic  glands:  Normal. 

Brain:  Normal. 

EmBIlCENT  No.  11. 

White  male  pig y  eight  weeks  old;  Ireed,  Chester  White, 


Date. 

Hour. 

Temperatore 
of  body. 

Somarka. 

Nor.    5 

9.39  a.  m 

102. 75°  F. 

6 

10  a.  m 

103 

7 

....do 

102 

Inoculated  with  amall  Intestine  of  pig  that  died  Norember  4 
the  gut  having  been  fumigated  five  minutes  with  sulphmoos 
acid. 

8 

do 

100.5 

9 

....do 

100. 75 

10 

do 

101. 75 

11 

do 

104.5 

12 

do 

102.5 

13 

do 

103.5 

14 

do 

303.5 

15 

....do 

103.25 

16 

do 

104.75 

17 

do 

102.75 

Scooring. 

18 

....do 

104.5 

Fetid  scouring. 

19 

.-..do 

104.5 

20 

do 

105 

Feces  still  soft ;  unusually  fetid ;  skin  hot. 

21 

....do 

105 

22 

....do 

103 

23 

....do 

103. 75 

24 

do 

103.3 

25 

do 

104 

26 

do  .: 

104. 25 

27 

do 

103 

28 

do 

104 

29 

do 

103. 5 

30 

do 

103 

Deo.    1 

do 

102.  5 

Bed  ears;  dull;  thriftless. 

2 

do 

103. 2 

3 

....do 

102.  25 

4 

do 

100. 75 

Scours. 

4 

5  p.  m 

9.30  a.  m 

102 

5 

102. 25 

6 

....do 

102.5 

Killed  by  bleeding. 

Post-mortem  examination,— Skin :  In  great  part  covered  by  the  usual  black  concretion. 
Has  patches  of  purple  on  ears  and  legs. 

Digestive  organs :  Some  deposit  exists  on  the  lower  surface  of  the  tongue,  to  the  lefl 
of  the  frenum,  composed  of  granular  matter  and  cells  having  more  than  one  nucleus ; 
evidentiv  the  remnant  of  a  small  abscess.  On  the  fauces,  to  the  right  side,  is  a  pur- 
ple patch  not  removed  by  pressure,  extending  to  an  inch  in  length  and  a  quarter  of  an 
inch  in  breadth. 

Pharynx  and  larynx :  Normal. 
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Stwutch:  Full;  contents  moderately  acid.  Shows  the  usual  brownish  diseoilaEattoB 
of  the  mucous  membrane  covering  the  great  currature, 

SnuillintesHnea :  Show  only  a  jSw  patches  of  congestion.  The  follicles  of  Fs^w^ 
patch  just  above  the  ilio-csBcal  valve  are  considerably  enlarged. 

Large  inteetines :  Show  a  great  many  enlarged  solitary  glands,  yet  but  little  cobm 
tion.  The  rectum  is  much  congested  and  presents  two  ulcers:  one  with  raised  ec^ 
and  raw,  depressed  center ;  the  other,  with  a  firm,  dirty-white  slongh  in  the  oeatsc 

Me^enUrio  lymphatic  glands:  Enlarged  and  thickly  streaked  with  ffray*  Those  nsaz 
the  Hio-csBcal  valvo,  and  those  above  the  rectum,  are  congested  and  deeply  xeddened. 

Inguinal  glands:  Are  also  greatly  enlarged  and  streaked  dark-gray  wititi  pigme&i 

Liver:  Of  normal  consistency  and  color,  excepting  some  few  patches  of  deep  pozplib 
Gall-bladder  moderately  filled  with  a  yellowish-green,  viscid  bile. 

Fancreas:  Healthy. 

Spleen:  A  i>ortion  very  dark  colored  (nearly  black)  extending  its  whole  length  and 
about  half  its  breadth ;  is  evidently  gorged  with  blood ;  but  is  not  raised  abore  tiM 
level  of  the  remaining  part. 

EMneys :  One  contains  an  acephalocyst  in  its  pelvis.  The  cortical  snbstanoe  of  betti 
is  pallid,  but  no  other  change  is  noticeable. 

The  lunQ%y  heart,  and  frrow  appeared  healthy. 

EXFSBIMBKT  No.  12. 
Male  pig,  eight  weeke  old;  Weed,  Chegter  WkUi, 


Dsts. 

Hour. 

T«]nper»tiix« 
of^ody. 

Bsnuffki. 

Not.    Ifi 

10ft.m 

104. 60  F. 

CostlTe.    Inoonlttted  Tdth  blood  of  sick  pie  (No.  1)  after  tmt 
ing  the  same  with  a  solution  of  bromide  of  ammonia:  1 :  :500. 

20 

do 

104.76 

21 

....do 

104.2 

22 

....do 

104.76 

23 

do 

104.2 

24 

....do  ..... 

108.8 

25 

....do 

104 

36 

«  «  •  •  U  V  *  «  «  «  • 

104.3 

27 

do 

105. 75 

28 

....do 

105. 75 

29 

....do  . .... 

1U5.75 

80 

....do 

loe 

X>eo.      1 

...  do 

10«.2 

Edges  of  ears  pnrple.    Purple  spots  on  sciotam. 

2 

....do 

106 

Bight  ear  a  deep  purjOe,  bleeding  at  the  point  where  ezadatios 
had  formed  a  olack  scab. 

3 

do 

105 

4 

do 

105 

Ears  bice ;  skin  has  pnrple  blotches  only  partiaUy  sfRMMble  by 
pressure.    Feces  liquid;  yellowish  white. 

4 

5p.  m 

105 

5 

10  a.  m 

105 

6 

....do  . .... 

101 

Very  prostrate;  can  barely  riaa. 
Found  dead  in  pen  this  morning. 

7 

....do 

Poei-mortcm  examination, — -SA-in :  Of  ears,  throat,  breast,  beUjr,  and  legs,  of  a  uniform 
dark  purple ;  white  patches  remain  inside  the  forearm  and  thi^h,  and  along  the  back, 
which  is  covered  by  a  very  thick  scurf.  The  discoloration  which  is  due  to  congestion 
of  capillary  vessels,  the  coagulation  of  blood  within  them^  and  numerous  minute  ex- 

-  ravasations,  is  coniined  to  the  integument.    The  skin  is  also  abundantly  covered 
^^*h  the  usual  black  concretions. 

Mgestive  organs :  Tongue  blue,  but  with  no  abrasions. 

^^nsilSf  fauces f  and  pharynx:  The  seat  of  general  congestion  and  discoloration. 
••       .hac:ii8  has  some  spots  of  slight  congestion. 

»iaA :  Distended  with  soUd  food ;  not  so  strongly  acid  as  in  many  other  cases. 
I*,  j^xuat  curvature  lias  the  mucous  membrane  covered  with  patches  of  blood  extra 
•^ition,  such  i)atche8  standiug  out  in  greater  part  as  dark-red  clots. 

^'^ II  intestine:  Exceedingly  contracted,  almost  empty,  and  congested  throughout 

•    ♦ttiying  degree,  from  a  simple  branching  redneSvS,  with  softening  of  the  mucouf 

xMii^T-me  and  excessive  production  of  mucua,  to  distinct  circumscribed  extravasa- 

th  decided  tliickening;  in  several  insta^ices  the  redness  and  the  thickening 

iu  marked  on  Peyer's  patches.    The  duodenum  contains  three  asearides,    SeveiS 

—  ui  ulcers  exist  just  above  the  ilio-caecal  valve. 

^rge  intestine:  Caecum  remarkably  small  and  contracted.  Neither  ca)onm  noroolon 
K/xAi,ains  much  ingesta.  The  mucous  membrane  along  the  whole  large  intestine  is  in- 
lamed,  greatly  thickened  by  exudation,  and  thrown  into  prominent  circidar  folds, 
ts  general  color  is  of  a  dark  brownish  red,  in  many  points  verging  upon  black.  At 
different  T^Muts  it  shows  the  characteristic  ulcers  with  u  tirm,  dirty,  white  ^ough  in 
he  cen+'  f  each,  but  th'^"'  iav«  in  no  c^*"^  attained  a  large  size,  nor  any  marked 
_:-! —         _.  •_.! — i:  -         „_      —  —    .Ttbo^i^  '^c^aJ  "^ire  in  the  exaiiiixiatio& 


;n»A 


V'^Tl  , 


.r»i    'nrlnrf  'hw 


n**^ 


\Q.PA    n.-nr 
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might  bo  easily  oveilooked.  Tlie  reotmn  oontains  nusMroiia  blood  oxtraTasatioiiB  and 
some  considerable  ulcers  with  the  central  whitlBh  necrosod  portioDa. 

Me9entefio  gland$ :  Almost  oniYeisaUy  enlarged  and  oi  a  deep  zed^  tram  oongcsfcion 
and  eztraYasation. 

Lwer :  Of  a  very  deep  purplish  brown^  gcHTged  with  bkM>d,  but  not  materiallj  soft- 
ened nor  moderately  friaule.    It  is  especia&y  dark  near  the  joiai^gin  of  the  lobea 

GaVMoMer :  Moderately  fioill,  bile  dark  green  and  yiaoid. 

Pancreas:  Sound. 

Meen :  Enlarged,  gorged  with  blood,  and  almoat  blaek. 

Judneys:  Nearly  normal  as  exsminea  externally.  Corticle  substance  of  a  darker 
ted  than  in  most  of  the  diseased  pigs,  and  the  papilla  bear  black  extraTasationa, 

Ennotlfonn  and  up  to  half  a  line  in  o^adth.  The  ri|^  kidney  contains  a  small  cyst 
1  its  pelvis. 

Left  mpra-renal  capsule  is  enlarged  to  about  one-third  the  size  of  the  kidney,  and 
has  a  clot  of  blood  and  a  collectipn  of  cheesy  matter  sujperposed  in  its  anterior  end. 

Lungs :  Nearly  normal;  some  congestion  in  the  posterior  lobes  is  evidently  quite  re- 
sent, and  the  cut  surface  freely  exudes  a  frothy  liquid. 

Mart :  Bight  ventricle  slightly  discolored  by  punctiform  petechia  beneath  the  mdo- 
cardium.    The  great  aorta  contains  a  very  firm  dot,  partly  buffed. 

Blood  under  a  No.  10  Hartnack  immersion  shows  no  moving  bacteria,  but  a  great 
excess  of  granular  matter. 

EXPKRDUQfT  No.  13. 

White  female  pig,  eight  weela  old ;  Vreed,  ChMiar  WWe. 


Pats. 

Hoar. 

Temperatine 
of  Dody. 

BSBMTkS. 

koT.  19 

10a.m 

105. 50  r. 

Inocnlated  wHb  tb«  blood  of  sick  pi^  No.  ->  Are  drops  being 
mixed  with  «  dnohm  of  a  watery  solation  of  potwmnnm  per- 
mangnnate  (:  1 : :  500)  and  ii\jectea. 

20 

do 

104 

21 

do 

103.25 

22 

do 

103 

23 

....do  . ...... 

104.75 

24 

do 

103.26 

25 

....do 

104 

26 

do 

104.8 

27 

do 

104.75 

28 

do 

104.5 

29 

....do 

104.75 

80 

do 

105.3 

Oeo.    1 

do 

105 

Beepred ears;  black oaaoretions on aktnu 

2 

....do 

105.3 

8 

do 

104.25 

4 

....do 

104.5 

4 

5p.m 

103.5 

5 

10  a.  m 

108.5 

6 

do 

105 

7 

do    

102.5 

8 

....do 

105 

8 

tip.  m 

9.oOa.m 

104 

9 

104 

10 

...  flo 

105 

10 

4.30  p.  m 

104.5 

11 

9.30  a.  m 

104 

Very  doU  and  quiet. 

11 

5.30  p.  m 

103.5 

12 

10a.m 

107.75 

Very  languid  and  proetrate. 

12 

5  p.  m 

107.75 

Does  not  rise  when  handled ;  breathing  28  per  minute. 

13 

11  a.  m 

107 

Feces  soft,  fetid,  yellowish.  V\z  very  prostrate,  eats  nothing, 
and  scarcely  moves  when  pricked  to  obtain  a  drop  of  blooa* 

13 

Sp.m 

107 

Pig  found  dead  on  the  morning  of  December  14. 

Postrmort^m  ejcamiuation. — Skin:  Bine  spots  on  the  beUy,  le^s,  mmpi  perineum,  and 
ears.  Free  portious  of  the  ears  of  a  dark  purple.  Pink  papillary  eruption,  and  blaok 
concretions  on  the  ears. 

Digestive  organs:  Tongue  has  an  ulcer,  with  slough  a  little  to  the  left  of  the  ti^- 
aize  one  and  a  half  lines  in  diameter. 

Tonsils  and  soft  palate:  The  seat  of  a  uniform  bluish  congestion.  Submaxillary 
lymphatio  glands  in  part  reddened  and  congested. 

€MUt :  Contains  clots  of  a  string,  hbrinous  material. 

SUmMoh :  Near  the  left  cut  de  sac  is  a  dirty,  yellowish- white  false  membrane  of  about 
one  inch  square.  The  great  cnrvature  is  of  a  dark-brownish  red,  with  some  brighter 
led  spots  of  more  recent  blood  extravasation. 

SuiM  kitestinea :  Nearly  empty,  though  at  intenrala  were  round,  hard  pellets  of  in- 
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gesta.    The  coats  of  this  bowel  were  more  or  less  congested,  with  softeniiig  of  the 
membrane  at  different  points. 

A  large  ulcer  is  forming  on  the  edge  of  the  ilio-c»cal  Talve,  in  which  the  outline  of 
the  follicles  can  still  be  seen  of  a  yeUowish  color. 

Large  intestines :  Cseonm  and  colon  congested  throughout,  but  much  more  at  soms 
points  than  at  others.  In  the  upper  part  of  the  colon  are  extensive  deposits  of  ffdae 
membrane  of  a  dirty  yellowish- white  color,  in  places  in  spots  of  smAll  size,  and  in 
others  in  extended  patches  of  several  inches  in  length.  The  cascum  has  smaller  spots 
of  l^e  same  kind.  The  rectum  is  very  much  thickened  and  of  a  deep  red  throughout^ 
the  thickening  existing  mainly  in  the  mucous  membrane.  It  presents,  fiirther,  nino 
small  idcers,  with  the  characteristic  dirt^  sloughs  in  the  centers. 

Farasiies :  The  c»cum  contains  one  wmp-worm. 

Liver:  In  the  main  firm,  but  contains  bluish  patches. 

Fanoreas:  Apparently  unchanged. 

&>leen :  Black,  f uU  of  blood,  but  not  apparently  enlarged. 

Mesenterio  and  sublumbar  lymphatio  glands:  Are  almost  universally  of  »  dark  xed| 
almost  black  color. 

The  left  kidney :  Has  a  cyst  one-half  inch  in  diameter  in  the  anterior  part  of  its  pelvis. 
In  common  with  the  right  kidney,  it  also  presents  numerous  black  petechiA  on  tiie 
medullary  portions  and  papilhe. 

Chest  and  respiratory  organs :  Larynx  shows  considerable  congestion,  espeoiaUy  on 
the  epiglottis  and  on  tJie  arytenoid  cartilages. 

Flearm:  Contained  an  abundant  blood-colored  liquid  exudation,  especially  in  the 
right  sac,  where  the  lung  had  contracted  extensive  adhesions  by  newly-formed  fidso 
membranes.  The  liquid  effusion  contained  numerous  white  and  red  blood  lobnlet  and 
actively-moving  bacteria,  which  assumed  the  most  varied  forms  in  rapid  BnooeaBknL 
A  loose  coagulum  forms  in  the  exposed  fluid. 

Bronchia :  Filled  with  froth  having  a  perceptibly  pink  tint. 

Left  lung :  Antc^or  lobes  congested  and  consolidated  by  recent  exudation*  Posterior 
layer  lobe  sound. 

Bight  lohe :  Consolidated  throughout  j  sinks  in  water ;  but  has  not  yet  become  flnii| 
granular,  nor  friable.  The  color  of  this  lung  varies  from  a  light  brick-red  to  »  deep 
red,  approaching  black,  the  darker  shades  mostly  occupying  the  spaces  of  conneotive 
tissue  between  the  lobules,  these  spaces  bein^  often  stietched  by  the  exudation  to  the 
breadth  of  a  line  or  more.  On  making  a  section  of  the  lung  a  considerable  pulmonaiy 
vein  was  found  to  contain  a  friable  granular  grayish  clot  which  had  evidentiiy  existed 
for  some  time  before  death. 

Fericardium :  Contains  a  large  amount  of  blood-colored  efiusion,  in  widoh  blood- 
globules  and  moving  bacteria  abound.  The  parietal  and  visceral  layers  were  con- 
nected by  loose  false  membranes.  Loose  dark  clots  and  some  fluid  blood  existed  in 
the  right  side  of  the  heart,  and  spots  of  extravasation  on  the  walls  of  the  left  ventiiole. 

Lymphatio  glands :  In  the  region  of  the  throat  are  of  a  very  deep  red.    The 
remark  applies  to  the  bronchi^  and  subdorsal  glands. 


Table  showing  the  duration  of  incubation  in  different  oases. 


No. 


I 
I 


I  Not.  19 


0 

1 
2 
3 
4 

r 


Oct 
Oct 
Nov. 
Oct 
Nov. 
Oct 
Oct 
Nov. 
Nov. 
...  do... 
...  do... 
Nov.  19 
Nov.  19 
Oct  8 


P. 


Nov.  20 

Oct  9 
Oct  9 
Nov.  10 
Oct  12 
Nov.  11 
Oct  10 
Oct  14 
Nov.  10 

...  do 

...do.... 
...  do — 
Nov.  26 
Nov.  27 
Oct    21 


.g-9 
II 


§ 


3 
3 
3 

4 
4 
5 
6 
6 
7 
7 
7 
7 
8 
13 


9. 


il 


C.6" 


20 


'y^fna.yVi^ 


Inoculated  with  old  blood  that  had  been  kept  elevoi  dafS 
in  an  incubator. 


Temperatore  raised  for  three  days  only. 


DIHEA8E8   OF; SWINE. AND -OTHEB.ABIHALS. 


1 

1 

- 

- 
- 

1 
1 

i 

; 
j; 

1 

jl 
ll 

i 

■ 

1 
-  i 

a      E- 

' 

" 

■vmx 

- 

'" 

^     rt 

T"ia 

" 

1    ■wiojjonoRiraa 

■ 

1 

, 

1 

a      2 

■ 

t»»oinjo 
nil*  vig  JO  nva 

; 

] 

£ 

1 

: 

1 

1    i 

-mmoM'monm 

1 

1 

• 
i 

1 
1 

f 

? 

i 

1  » 

^ 

11  liMiMi  m  ill  3^1  m  m 

i.a  liiiii 

II  S|fll|lJllllf|lfe|lllJll^|llll 

■— ™-»"'™ 

°° 

1 

:  IIIIIJIII 

T«ira 

- 

Wa 

Mwsjjononuna 

1 

J 

^'^d\^ 

^ 

i 

-•DBUpiiKlOl  JO  9na 

: 

^ 
» 

i 

:i  IS 

k!<  It  lap 

III 

;iill|liitii 

^„^^,.:^ 

1 

DISEASES   OF   8WIHE   AKD   OTHEB  AHUALB. 


Hi  ll 

m  If 


31 

1 

111 


tug   JO   MBQ  ■ 


&i|3  III  m  h-b  «i  -15 1=| 

=KI  Itq  lis  i5§*o  «'l  ^sJ  "13 

l'-S|  11^  Isl  lim  1^3  P^  ^:a 

ilK  lliffi^  llW  ^1?  Il|  ^jl 

d.-  S=..6t.  ||||;  ^,{  |i|  4|| 


a^l-f 


I 


|5sf~:.a>:4Xs?.S2ii!fE'^5lP"la-£*- 


91 
i 


llil 


I 


f  1 


404         EEPOET  OP  THE   COMMIBSIONEE  OF  AORICULTURE. 

EXPBRIMKNT  KO.  20. 

Bacptrvneiit  undertaken  aa  a  tat  of  tJit  propagation  of  the  dieeate-poaon  Hu-ougk  tke  air. 

OatoberH. — A  pig  was  pl&ceil  in  a  pen  between  two  infected  ones,  and  separated  ttaa 
Mch  oul;  by  an  impervioue  dnnble  wall  of  matched  boards,  with  building-paper  be- 
tween. The  only  ineajia  uf  commiuii cation  was  through  the  oxien  air  by  meana  of 
Tentilatorsat  the  front  and  back  of  each  p«n,  and  the  openings  of  which  in  actjacent 
pens  wore  lew  than  a,  loot  apart.  On  the  ninth,  tenth,  and  niorenth  days  the  pig  had 
an  elevated  temperature  and  was  lame  in  the  right  hhouldei,  the  illneoa  beiiig  eri- 
dently  rheumatic. 

On  October  39th,  the  twenty-fourth  day,  the  temperature  rose  2°  and  remained  at  104° 
F.  and  upward  for  six  days  (till  November  3rd).  !t  then  showed  a  daily  dimination, 
and  by  November  8th,  having  attained  the  natural  standard,  the  pig  was  destroyed. 
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DR.  LAWS  SUPPLEMENTAL  REPORT. 

Aa  an  addendum  to  my  former  report,  I  wonld  respectfully  submit  the  following 
farther  observations  on  the  fover  of  swine,  commonly  Known  as  hog  cholem : 

KXPEROIENTS  IN    FEEDING  THE  VIRULENT  MATTER. 

A  healthy  pig  was  fed  the  substance  of  an  intestinal  nicer  and  a  little  manure  from 
the  same  bowel,  but  showed  no  evil  results  for  fourteen  days,  when  it  was  put  to 
other  uses.  It  suould  be  added  that  the  ulcer  fed  to  this  pig  was  partially  putrid, 
and  was  inoculated  on  two  other  swine  without  success. 

A  second  pi^  was  fed  a  portion  of  dried  intestine  and  its  contents,  both  of  which  had 
remained  packed  in  wheat-bran  for  a  month.  Notwithstanding  this,  the  animal  re- 
tained good  health  for  seventeen  days,  when  it,  too,  was  put  to  other  usee.  The 
material  fed  to  this  pig  acted  with  fatal  effect  on  two  other  pigs  on  which  it  was  in- 
oculated. 

These  experiments  can  only  be  taken  as  showing  that  a  small  quantity  of  poison 
may  pass  through  the  intestinal  canal  with  impunity,  but  they  would  not  warrant 
the  conclusion  that  similar  materials  would  be  equaUy  harmless  when  taken  in  larger 
quantities  and  with  every  meal,  as  invariably  happens  when  swine  are  fed  in  the  omi- 
nary  manner  and  plunge  their  nlthy  feet  and  noses  fresh  from  the  pestiferous  manure 
into  the  feeding- trough.  Dr.  Osier  has  succeeded  in  developing  the  disease  by  feeding 
the  diseased  intestine,  but  as  the  feeding  was  accomplished  by  force  there  is  just  the 
possibility  of  abrasion  and  direct  inoculation.  Abrasions  are  indeed  so  common  in  the 
mouth  from  injuries  by  the  teeth  and  by  hard  objects  masticated  and  derangements  of 
the  epithelial  covering  of  the  mucous  membrane  of  the  stomach  and  int^tines,  are 
so  frequent  in  connection  with  slight  gastro-intestinal  disorders,  that  it  is  needless  to 
calculate  on  an  immunity  which  can  only  be  secured  by  the  entire  absence  of  such 
lesions.  K  to  securo  immunity  in  feeding  we  must  provide  that  not  even  a  worm  shall 
bite  the  mucous  membrane  of  the  stomacn  or  intestine,  any  guarantee  rests  on  an  eoc- 
oeedingly  slender  basis  and  had  best  be  rejected  at  ence. 

SUCCESSFUL  INOCULATION  WITH  FROZEN  PRODUCTS  OF  THE  DISEASE. 

In  two  cases  I  have  successfully  inoculated  virulent  products  which  had  been  frozen 
hard  for  one  and  two  days  respectively.  In  both  instances  the  resulting  disease  was 
of  a  very  violent  type,  and  would  assuredly  have  proved  fatal  if  left  to  run  its  course. 
The  freezing  had  certainly  failed  to  impair  the  virulence;  it  had  rather  sealed  it  up  to 
be  opened  and  given  free  course  on  the  occurrence  of  a  thaw ;  for,  once  it  is  frt)zen, 
it  is  manifest  that  no  further  change  could  take  place  until  it  was  again  thawed  out, 
and  if  it  was  preserved  for  one  night  unchanged  in  its  potency,  it  would  be  equally 
unaffected  after  the  lapse  of  many  months,  provided  its  liquids  had  remained  in  the 
same  crystalline  condition  tiiroughout.  In  this  way  undoubtedly  the  virus  is  often 
preserved  through  the  wiuter  in  pens  and  yards,  as  well  as  in  cars  and  other  convev- 
ances,  to  break  lorth  anew  with  returning  spring.  This  is  precisely  what  we  find  to 
be  the  case  with  the  other  fatal  animal  plagues,  the  virus  of  rinderpest,  lung  fever, 
anthrax,  and  aphthous  fever,  being  often  bound  up  through  the  winter  with  frxMsen 
manure  to  reappear  with  undiminished  power  on  the  access  of  warmer  weather.  This 
Is  a  matter  of  no  small  moment  inasmuch  as  the  long-continued  frosts  of  our  Northern 
Btates  prevent  any  such  destruction  of  the  poison  as  takes  place  so  readily  in  summer 
in  connection  with  the  alternate  wetting  and  drying  and  the  resulting  putrefaction. 

I  have  had  instances  brought  under  my  notice  in  which,  affcer  the  prevalence  of  the 
ifever  in  a  herd  in  early  summer,  new  swine  were  introduce  into  the  open  ya^  a 
month  or  two  after  all  trace  of  the  disease  had  disappeared  and  had  continued  to  pre- 
serve the  most  perfect  health.  Tlus  is  quite  in  keeping,  too,  with  my  failure  in  the 
attempts  to  convey  the  diwease  by  feeding  and  inoculating  with  a  semi-putrid  intestine. 
It  serves,  moreover,  to  explain  my  failure,  as  the  exposure  and  wet  at  a  moderately 
hifl^  temperature  would  lead  in  both  cases  alike  to  decomposition  and  destmotion. 

The  bearing  of  this  upon  the  prevention  of  the  disease  is  self-evident.  Infected  yards 
And  other  open  and  uncovered  places  niay  be  considered  safe  after  two  months'  vaca- 
tion in  summer,  provided  that  sufficient  rain  has  fallen  in  the  interval  to  insure  the 
soaking  and  putrid  decomposition  of  all  organic  matter  near  the  surface,  and  that 
there  are  no  great  accumulations  of  manure,  straw,  hay,  or  other  material  in  which 
the  virus  may  be  preserved  dry  and  infecting.  In  winter,  on  the  other  hand,  the  yard 
or  other  open  infected  place  may  prove  non-infecting  for  weeks  and  months,  and  yet 
retain  the  virus  in  readiness  for  a  new  and  deadly  career  as  soon  as  a  thaw  sets  in« 
Safety  in  such  circumstances  is  contingent  on  a  disuse  of  the  premises  so  lon^  as  the 
frost  continues  and  for  at  least  one  month  thereafter.  Even  during  the  oontmnance 
of  frost  such  places  are  dangerous,  as  the  heat  of  the  animaW  bodies  or  of  the  lajs  of 


408         REPORT   OP  THE   COMMISSIONER  OP  AGKICULTURB. 

the  Btin  at  mid-day  may  suffice  to  set  the  Tims  free.  Again,  while  they  are  espediOy 
dangerons  on  the  accession  of  wanner  weather,  yet,  when  once  the  tomperatuie  hM 
risen  permanently  above  the  freezing  point,  we  may  count  upon  the  rapid  putrefaction 
that  ensues  in  all  organic  bodies  that  have  oeen  frozen  and  on  a  disinfection  ahnost  ai 
speedy,  and  it  may  l^  at  times  even  more  speedy  than  in  the  extreme  heat  of  summer 
The  course  of  safety  is  to  hold  all  places  tnat  nave  been  infected  in  late  autumn  or 
during  winter  as  still  infected  until  one  or  two  months  after  the  frost  has  gone  out  of 
theground  in  spring. 

TmSy  of  course,  hM  little  bearing  upon  the  question  of  covered  pens^  bams,  oars,  Ae., 
in  which  the  poison  may  be  preservea  dry,  active,  and  accessible  in  winter  uid  summer 
alike.  On  this  question  of  infection  through  pens  in  winter  I  instituted  the  following 
experiment: 

CONTAGIOIT  FROM  AN  INFECTED  FEN. 

A  healthy  pig  was  placed  in  a  pen  from  which  a  sick  one  had  been  removed  thirteen 
days  before.  The  pen  had  been  swept  out,  but  subjected  to  no  disinfection  other  than 
the  free  circulation  of  air ;  and  as  the  pig  was  placed  in  the  pen  on  December  Id,]^ 
moist  objects  had  been  £h)zen  during  tlie  time  the  apartmenf  had  stood  empty.  The 
pig  died  on  the  fifteenth  day  without  having  shown  any  rise  of  temperature,  but  with 
post  mortem  lesions  that  showed  the  operation  of  the  poison.  This  case  was  an  ezamr 
pie  of  the  rapidly  fatal  action  of  the  disease,  the  poison  having  fallen  with  prostrating 
effect  on  vital  organs — ^the  lungs  and  brain — ana  cut  life  short  before  there  was  time 
for  the  ftdl  development  of  all  uie  other  lesions.  It  sufficiently  demonstrates  the  pres- 
ervation of  the  poison  in  covered  buildings  at  a  temperature  below  the  freezing  point 

SUCCESSFUL  INOCXTLATION  OF  PIGS  WITH  VIRUS  THAT  HAD  BEEN  KEPT  FOR  ▲  MOKTR 

IN  DRY  WHEAT-BRAN. 

Appended  will  be  found  the  daily  record  of  two  pigs  infected  by  inoculation  with 
bowel  ingesta  and  mucous  membrane  that  had  been  preserved  for  a  month  in  dry 
wheat-bran.  In  both  cases  the  disease  followed  the  inoculations  promptly  and  ran  a 
severe  course,  one  case  proving  fatal,  while  in  the  other  death  was  anticipated  by  kill- 
ingthe  animaL    At  the  autopsies  the  usual  characteristic  lesions  were  found. 

Here,  as  in  the  case  of  the  virus  preserved  on  quill-tips,  we  find  the  poison  pie- 
served  without  the  slightest  impairment  of  its  potency.  Tnus  two  series  of  inocula- 
tions with  dried  virus  show  how  careful  and  thorough  must  be  the  disinfection  in  diy 
seasons,  and  indoors  hi  all  seasons,  and  the  importance  of  the  destruction  by  fire,  or 
in  other  certain  manner,  of  all  dry  fodder  and  litter  in  which  the  poison  may  have 
been  secreted. 

COHABITATION  WITH  SICK  PIGS  IN  DIFFERENT  STAGES  OF  THE  DISEASE. 

A  healthy  pig  was  inclosed  in  a  pen  with  a  sick  one  which  had  been  inoculated  with 
virulent  blood  on  two  occasions ;  the  first  thirty  days  and  the  last  five  days  before. 
After  the  first  inoculation  the  pig  had  sufibred  from  a  slight  fever  and  the  characteristio 
phenomena  of  the  disease.  Belore  the  second  inoculation  the  temperature  had  been 
normal  for  eight  days,  and  it  was  not  materially  afiected  by  the  operation.  In  shorty 
the  disease  had  maniiestly  spent  itself  in  the  system  of  the  pig,  though  it  had  left  it 
a  most  shrunken,  emaciated,  and  wretched  spectacle. 

The  two  pigs  occupied  the  same  pen,  lay  on  the  same  bed.  and  fed  firom  the  same 
trough  for  sixteen  days,  durins  which  no  unequivocal  sign  or  disease  was  muufested 
in  the  healthy  pig.    It  seemed  indeed  to  have  successfully  resisted  the  contagion. 

It  was  now  removed  to  another  pen  and  placed  in  company  with  a  pig  in  which  the 
dsease  had  just  reached  its  height.  On  the  twelfth  day  thereafter  its  temperature 
t>eniianently  rose,  and  it  passed  through  a  sharp  attack  from  which  it  is  now  recover- 

This  seems  to  show  that  the  poison  is  much  less  virulent  after  the  febrile  stage  of 
he  malady  has  passed,  and  that  the  danger  from  the  recuperating  animal  decreasei 
"^th  advancing  convalescence.    At  the  same  time  it  must  not  be  too  hastily  concluded 

\at  a  mild  form  of  the  disease  did  not  exist  in  this  pig  during  the  occupancy  of  the 
irst  pen.  It  appears  unquestionable  that  ''he  poison  may  be  present  in  the  system, 
^nd  yet  give  rise  to  ••'   ^'  ♦^ft  -lio^r-io^  f.iia.    ^h.    ji/>at  careful  observer  would  fall  to 

•J>'-   I       roiw»i.c>   \j)f   THlk   DISEASE. 

n,^^.i. '.  i,en  r^,jt  j^^  .  ju>.  lound  the  characteristic  lesions  of  the  bowels  and 
yiA^i^  latic  glands,  in  cases  where  no  cutaneous  rash  or  discoloration,  no  rise  of  tem- 
lerature,  v^  loathing  of  food,  nor  coustitutional  disorder  had  betrayed  its  presence 
-nrino-  'if'      T>i«»  ^p/--i-r  \jx***^  *\f  onnh  sligrb*  audoccult  fonus  of  the  disease  must  present 
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a  Berious  obstacle  to  all  attempts  to  stamp  it  out.  In  most  of  the  plagnee  of  animalfly 
and  notably  in  lun^  fever,  in  apbtlions  fever,  and  in  rinderpest  out  of  its  native 
home,  the  rise  of  the  body  temperature  precedes  aU  outward  mtmifestations  of  the  dis- 
ease. In  these  aficctions  the  mdicatious  of  the  thermometer  alone  enable  us  to  sep- 
arate the  sick  and  healthy  before  the  disease  has  attained  to  a  sta^e  of  material  danger 
to  their  fellowH.  But  in  the  pig  fever  the  earliest  symptoms  will  vary  according  to 
the  vagaries  of  the  poison  and  its  primary  seat  of  election.  Perhax>s  the  most  common 
initial  symptom  is  the  enlargement  of  the  Inguinal  glands,  but  it  may  be  some  derauge- 
ment  of  the  digestive  organs,  or  it  may  be  the  elevation  of  the  body  temperature,  or  it 
may  be  the  appearance  of  red  spots  or  blotches  on  the  skin,  or  finally  the  poison  may 
be  operating  in  the  system  in  the  absence  of  aU  external  manifestations,  it  is  notice- 
able that  since  the  access  of  extremely  cold  weather  the  cutaneous  discoloration  has 
been  much  less  extensive  than  during  the  warmer  season.  Even  when  the  tempera- 
ture has  been  abnormally  raised  it  wul  rise  and  ffdl  in  such  an  irregular  manner  that 
no  single  observation  will  be  always  successful  in  detecting  the  £sease.  To  detect 
snch  cases  the  investigation  must  be  conducted  firom  day  to  day^  and  in  view  of  all 
possible  manifestations  of  the  disease,  to  be  successful.  Then  again  the  temperature, 
even  in  health,  varies  widely  in  different  swine  and  under  different  conditions  of  life. 
so  that  a  knowledge  of  the  body  heat  of  the  individual  in  the  existing  environment 
ia  essential  to  the  drawing  of  sound  deductionB  firom  thermometric  indications. 

INFKCnON  OF  OTHXK  ANIMALfl  TBAJX  BWUSHL 

I  consider  the  most  imx>ortant  part  of  my  researches  to  be  that  which  demonstrates 
the  susceptibility  of  other  animals  than  swine  to  the  fever  we  are  investigating.  Dr. 
Kline  of  London,  England,  claimed,  nearly  a  year  ago,  that  he  had  conveyed  the  dis- 
ease ^^  with  difQculty ''  to  rabbits.  Guinea-pigs,  and  mice,  but  he  gives  no  hint  as  to 
whether  he  had  subjected  the  question  to  the  crucial  test  of  reinoculation  firom  these 
animals  back  upon  the  pig.  This  test  it  seemed  very  imjportant  to  apply,  so  that  the 
identity  or  otherwise  of  the  two  diseases  might  be  determined.  I  have  accordingly  in- 
ftitnted  exx>eriments  on  a  rabbit,  two  sheep,  a  rat,  and  a  pnppy,  the  three  former  of 
which  have  turned  out  successfully, 

nnrxcnoif  or  ▲  rabbit  fkoic  ▲  oicx  no. 

After  two  inoculations  with  questionable  results,  made  with  the  blood  of  sick  pigs, 
in  which  microzynies  had  been  observed,  a  rabbit  was  once  more  inoculated,  this  time 
with  the  pleural  effusion  of  a  pig  that  nad  died  during  t^e  previous  night,  and  in 
which  were  numerous  actively  moving  bacteria.  Next  day  the  rabbit  was  very  fever- 
ish and  ill,  and  continued  so  for  twenty-two  days,  when  it  was  killed  and  showed 
lesions  in  many  respects  resembling  those  of  the  sick  pigs.  The  blood  of  the  sick  rab- 
bit contained  active  microzymes  like  those  of  the  pig. 

SUCCESSFUL  INOCULATIONS  FROM  THE  SICK  RABBIT. 

On  the  fourth  day  of  sickness  the  blood  of  the  rabbit  containing  bacteria  was  inocu- 
lated on  a  healthy  i)ig,  but  for  fifteen  days  the  pig  showed  no  signs  of  illness.  It  was 
then  reinoculated,  but  this  time  with  the  discharge  of  an  open  sore  which  had  formed 
over  an  enfjorgement  in  the  groin  of  a  rabbit.  Illness  set  in  on  the  third  day  and 
continued  for  ten  days,  when  the  pig  was  destroyed  and  found  to  present  the  lesions 
of  the  fever  in  a  moderate  degree. 

A  second  pig,  inoculated  with  the  frozen  matter  which  had  been  taken  from  the 
open  soro  in  the  rabbit's  groin,  sickened  on  the  thirteenth  day  and  remained  ill  for 
SIX  days,  when  an  imminent  death  was  anticipated  by  destroying  the  animal.  Dur- 
ing life  and  after  death  it  presented  the  phenomena  of  the  plague  in  a  very  violent  form. 

It  can  no  longer  be  doubted,  therefore,  that  the  rabbit  is  itself  a  victim  of  this  disease, 
and  that  the  poison  can  be  reproduced  and  multiplied  in  the  body  of  this  rodent  and  con- 
veyed back  with  undiminished  virulence  to  the  pig.  We  may  follow  Dr.  Kline  in 
according  a  similar  sad  capacity  to  the  other  rodents,  mice  and  Guinea-pigs.  The 
rabbit,  and  still  more  the  mouse,  is  a  frequent  visitant  of  the  hog-pens  and  yards, 
where  it  eats  from  the  same  feeding-troughs  with  the  pig,  hides  under  the  same  litter, 
and  runs  constant  risk  of  infection.  Once  infected  they  may  carry  the  disease  as 
widely  as  their  wild  wanderings  may  lead  them,  and  communicate  it  to  other  herds  at 
a  considerable  distance.  Their  weakness  and  inability  to  escape,  in  severe  attacks  of 
the  disease,  will  make  them  an  easy  prey  to  the  omnivorous  hog,  and  thus  sick  and 
dead  alike  will  be  devoured  by  the  doomed  swine. 

PROBABLE  SUSCEPTIBIUTT  OF  OTkER  RODENTS. 

The  infection  of  these  rodents  creates  the  strongest  presumption  that  other  genera 
tf  the  same  family  may  also  contract  the  disease,  and  by  yirtne  of  an  even  closer  lelar 
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tion  to  the  pigs 

at  once  suggested 

common  with  the 

given  to  wandering  froiL  place  to  place,  and  as  possossed  of  a  vicions  habit  of  g&jnr- 

mg  the  feet  and  other  parts  of  his  porcine  companioD,  and  thus  nnconscionaly  moen* 

lating  him. 

I  have  np  to  the  present  time  had  the  opportanity  of  inocnlating  but  one  rat  withths 
hog-ijoison.  Unfortnnately  my  subject  med  on  the  second  day  thereafter,  the  body 
showing  Bon^  suspicious  lesions,  namely^  congested  lungs  with  considerable  inter- 
lobnlar  exadatiouy^congested  small  intestines,  dried-up  contents  of  the  large  inte^ 
tiiies,  and  sanguinous  discoloration  of  the  tail  from  the  seat  of  inoculation  to  the  tipt 

INOCULATIONS  FROM  THE  HAT. 

With  the  fresh  congested  small  intestine  of  the  rat  I  inoculated  one  pig,  and  with 
the  frozen  intestine  one  dav  later  I  inoculated  a  second.  The  first  had  no  appreciable 
rise  of  temperature,  loss  of  appetite,  nor  digestive  disorder,  but  on  the  sixth  day  pink 
and  violet  eruptions,  the  size  of  a  pin^s  head  and  upward,  appeared  on  teats  and  belly, 
and  on  the  tenth  day  there  was  a  manifest  enlargement  of  the  inguinal  ^landa.  From 
what  I  had  seen  of  the  occult  forms  of  the  disease  I  was  led  to  the  opinion  that  thii 
was  one  of  them.  Unfortunately,  I  had  at  the  time  no  healthy  pig  available  for  the 
crucial  test  of  reinoculation. 

In  the  second  pig,  inoculated  with  the  frozen  intestine,  the  symptoms  were  too 
obscure  to  be  of  any  real  value.  As  soon  as  I  obtain  a  supply  of  rats  1  propose  to  sab- 
Jeot  this  question  to  a  farther  investigation. 

SUCCESSFUL  INOCULATION  OF  SHXXF. 

Less  significant  than  the  infection  of  rats,  yet  of  immense  practical  impoftaiifle^  k 
the  susceptibility  of  sheep  to  the  hog-fever.  I  have  experimented  on  two  sheep  (d 
different  a^es,  an  adult  merino  wether  and  a  cross-breed  lamb,  and  in  'both,  oaew  bkft 
mcceeded  in  transmitting  the  disease. 

INFECTION  OF  THE  MERINO. 

This  sheep  was  inoculated  by  hypodermic  injections  of  one  and  a  half  draohms  of 
blood  from  a  pig  just  killed.  On  the  fourth  day  he  had  elevated  temperature,  and  on 
the  sixth  scouring  and  snuffling  breathing,  but  the  symptoms  rapidly  subsided.  On 
the  fourteenth  day  he  had  an  injection  of  two  drachms  more  of  blood  from  a  sick  piff, 
and  on  the  twenty-first  day  of  one  drachm  of  blood  and  pleural  fluid  containing  mm- 
titudes  of  bacteria.  Next  day  the  temperature  was  raised  and  the  snuffling  breathing 
reappeared,  both  symptoms  continuing  for  some  time.  On  the  sixt  li  day  his  blooa 
was  found  to  contain  moving  bacteria  similar  to  those  present  in  the  injects  blood. 
On  the  twenty-third  day  from  the  last  inoculation  he  was  reinoculat^,  this  time  with 
the  scurf  from  the  ear  of  a  sick  pig.  This  was  followed  by  no  rise  of  temperature,  but 
there  existed  much  irritation  of  the  bowels  with  redness  and  swelling  of  the  anus, 
occasional  diarrhea,  and  the  passage  of  an  excess  of  mucus,  sometimes  stained  with 
blood.  Seventeen  days  after  the  last  inoculation  he  had  another  hypodermic  injection 
of  one  drachm  of  blood  and  pleural  fluid  from  a  pig  lust  killed.  As  before,  this  led  to 
an  extensive  rise  of  temperature  while  the  intestimu  catarrh  continued. 

INFECTION  OF  THE  LAMB. 

The  lamb  was  first  inj^ected  with  a  saline  solution  of  the  scurf  and  cutaneous  exuda- 
ion  from  the  ear  of  a  sick  pig.  Tliere  followed  a  slight  rise  of  temperature,  a  Bcuifj 
eruption  on  the  ears  and  oozing  of  blood  from  diflcrent  points  on  their  surface,  so  as  to 
bnn  dark  red  scales. 

On  the  sixth  day  following  it  was  reinoculated  by  the  hypodermic  injection  of  one 
\rachm  of  pleural  fluid  from  a  pig  just  killed,  the  fluid  containing  an  abundance  of 
Qoving  bacteria.  Next  day  there  was  extreme  rise  of  tem])erature,  some  dullness  and 
swelling  in  the  right  axilla,  but  appetite  and  rumination  were  not  altogether  lost  nor 
•uspended.  On  tiie  fifth  day  there  "as  tendeme^ss  and  unusual  contraction  of  the 
-jcium  -^'^b  thf  T)afl8age  of 'bloo<^^     t^^^n^^o^  or.H  r.11  the  eighth  day  profuse  diarrhea 

^..-      •   .^1     "^  A£%\JK, kj I.  j.i kO:s   uF  i»  iflli  FkOM  THE  SICK  SIIEEF.  ' 

^  L^^itiA^  pi^  «yas  inoculated  with  mucus  from  the  anus  of  the  wether,  and  ahowad 
•  •^Hflr^*  -fcie-cp+mT*  nf  '^'imperature  for  five  days,  but  without  any  other  marked  symp* 


DISEASES   OF  SWINE  AND  OTHEB  ANIMALS.  411 

torn  of  illneas.  Eleyen  days  later  it  was  reinoonlated  with  scab  from  the  ear  of  the 
lamb,  and  again  three  days  later  with  anal  mncos  from  the  sheep.  The  day  before 
this  liiat  inoculation  it  was  noted  that  the  inguinal  glands  were  ifiuch  enlarged^  and 
■ix  days  after  the  temperature  was  elevated,  and  purple  spots  appeared  on  tne  belly. 
This  fever  temperature  has  lasted  but  a  few  davs  up  to  the  present  time,  but,  taken 
along  with  the  violent  rash  and  the  enlarged  lymphatic  glands,  it  furnishes  satis- 
fiictory  evidence  of  the  disease.  We  can  therefore  i^rm  of  the  sheep  as  of  the  rabbit 
that  not  only  is  it  subject  to  this  disease,  but  that  it  can  multiply  the  poison  in  its  sys- 
tem and  transmit  it  back  to  the  pig. 

Two  other  pigs  have  been  inoculated  from  the  lamb,  but  during  the  few  days  that 
haye  elapsed  they  have  shown  no  outward  symptoms. 

UNSUCCBSSFUL  INOCULATION  OF  A  PUPPY. 

A  drachm  of  blood  and  pleural  fluid  containing  bacteria,  from  a  pig  just  dead,  was 
Ixgected  hypodermically  on  the  side  of  a  Newfoundland  puppy.  Next  day  she  was 
Tery  dull  and  careless  of  food,  whQe  her  temperature  was  abnormally  high,  ^e  third 
day  the  heat  of  tbe  body  was  natural,  and  a  fair  amount  of  liveliness  had  returned.  A 
few  days  later  a  large  abscess  appeared  on  the  seat  of  inoculation,  discharged  and 
kealed,  and  from  this  time  the  he^th  seemed  to  be  re-established. 

SIGNIFICANCE  OF  THE  INFECTION  OF  RODENTS  AND  SHEEP. 

Many  will,  no  doubt,  be  startled  at  the  above  developments,  and  inquire,  half  incred- 
ulously. How  is  it  that  the  susceptibility  of  these  animals  to  this  affection  has  never 
been  noticed  before  1  It  may  even  be  suspected  that  we  have  been  mistaken  as  to 
the  identity  of  the  disease,  and  that  we  may  be  dealing  with  the  malignant  anthrax 
{bloody  murrain)  rather  than  the  specific  fever  of  swine.  But  a  slight  attention  to  the 
phenomena  and  post-mortem  lesions  of  our  cases  will  speedily  dispel  the  doubt.  Malig- 
nant anthrax  is  more  fatal  to  sheep  and  rabbits  than  to  the  other  domestic  animals, 
whereas  in  my  sheep  the  disease  was  so  mild  that  itsvery  existence  would  almost  cer- 
tainly have  been  overlooked  in  the  ordinary  management  of  a  flock,  and  it  was  only 
detected  in  these  cases  by  the  careful  thermometric  and  other  observations  made  day 
by  day  on  the  inoculated  animals.  In  the  rabbit  the  disease  was  more  severe,  and 
would  undoubtedly  have  proved  fatal  if  left  to  itself,  yet  even  in  this  animal  there 
was  no  indication  of  the  rapid  course  and  speedy  destruction  which  characterize  the 
malignant  anthrax.  Again,  although  in  both  diseases  alike,  the  lymphatic  ghmds  are 
the  seat  of  morbid  enlargement,  yet  the  increase  and  engorgement  of  the  spleen  which 
are  so  constant  and  so  characteristic  in  malignant  anthrax  were  altogether  absent  in 
my  pigs  infected  from  the  rabbit.  Moreover  the  disease  in  the  pigs  ran  the  usual 
comparatively  slow  course  of  the  pig-fever,  rather  than  the  speedily  fatal  one  of  the 
miUhrax  afl'ecl  ion.  In  the  inoculated  pigs,  too,  the  combined  lesions  of  the  skin, 
Inngs,  bowels,  and  lymphatic  glands  are  unquestionably  those  of  the  swine-plaguSi 
and  not  those  of  malignant  anthrax. 

It  is  not  surprising  that  the  disease  should  have  been  hitherto  unrecognized  in  the 
■heep  and  rabbit.  Tlie  most  obvious  symptoms  in  pigs — the  pink,  purple,  violet,  or 
black:  spots  and  patches  of  the  skin — were  never  observed  in  these  animals,  unless  we 
can  consider  the  eruption  on  the  ears  of  the  lamb  as  of  this  nature.  In  the  sheep,  to 
which  alone  much  attention  would  be  paid,  the  constitutional  disturbance  was  so 
Blight  as  to  bo  easily  overlooked,  the  appetite  even,  and  rumination  scarcely  suffering 
for  a  day. 

Again,  the  faUure  to  recognize  the  identity  of  a  disease  in  two  different  genera  ol 
^TtimftlH  is  faniilijir  to  all  who  have  made  a  study  of  comparative  pathology.  Cow-pox 
and  horse-pox  have  existed  lq  all  historic  ages,  but  it  remained  for  the  immortal 
Jenner  to  rocojrnize  and  show  their  identity  m  the  last  century.  Malignant  anthrax 
has  prevailed  fiom  the  time  of  Moses,  yet  in  all  the  older  veterinary  works  we  find  its 
different  forms  doBcribed  as  independent  diseases — hlainy  quarter  evil^  putrid  sore  throaty 
dto.  Even  to  the  present  day  many  cases  of  this  disease  occurring  m  the  human  sub- 
ject (malif^aut  pustule)  are  mistaken  for  erysipelas  (black  erysipelas).  Glanders  in 
horses  seems  to  have  been  known  to  Aristotle,  and  was  familiar  to  the  ancient  Greek 
Zooiatres  and  Roman  Veterinarii,  but  its  identity  with  the  same  disease  in  man  was 
only  shown  in  ItilO  by  Waldinger,  of  Vienna.  Asiatic  cholera  has  prevailed  in  the  East 
from  time  imiiieinorial,  but  it  is  only  in  the  present  century  tnat  its  identity  with 
cholera  in  anima's  has  been  shown  by  Indian  and  European  observers. 

It  is  no  wonder,  tin  rclbro.  that  the  mildness  of  the  nog-fever  in  the  sheep  should 
have  masked  its  true  nature,  and  that  the  universal  disregard  of  the  disease  of  the 
email  rodents  should  have  led  us  to  ignore  it  in  these  as  well.  Now,  however,  that 
the  truth  is  forced  upon  ua,  we  must  reco^izo  it  in  all  further  attempts  to  arrest  the 
eonrse  of  me  disease  or  to  oxtorminate  it.  The  destruction  and  burial  of  infected 
pigs,  and  the  disinfect  ion  of  the  premises  where  they  have  been,  can  no  longer  be  con- 
ndered  a  sufficient  safen^iard.  The  extermination  of  rabbits,  wild  and  tame,  of 
Qninea-pigs,  of  mice,  and  probably  also  of  rats,  within  the  infected  area,  will  be 
tqpaUy  MeentijkL    Rheep  must  be  riipdly  exclnded  from  the  hog  inelomrea,  and  if 


REPORT  OF  TITB  COMMISSIONER  OP  AGRICULTDBE. 

ve  Rained  admittaiico  Ihey  miiHt  eithpr  Ims  dpetroyed  with  t  .-  v'^  U  fewwd 
IN,  orihcym  .:,■  ilialance  fajm 

:;ili.'UtedBndie- 

■ Iii-ijiied;  the  di* 

.  .     . .'  1  lit)  dog,  jet  tlu) 

lo  tli«  bug,  ajiU  iiiufit  be  r  "^  '^"" '--■-»  ■— 

ir  the  Biippresaion  of  the  plague. 

Record  or  Ds.  Law's  xxpeiuments— No.  1 
Pig  of  wmmim  rate,  elgU  wnJci  iM. 


i-j  lutt  dog,  ;et  Uut 
rtliiUf  seoladed  in 


DaU. 

Hoot. 

M,^,.. 

Bmuuki. 

S«t.lS 

104-  y. , 

Co>tlr«.    laacslnud  irllli  blrxxl  of  pis  kmfd^oTemlm  1^  ud 

with  th<  HiTODlT  thnineh  pines  oF  coltoD-wpoL  Tb(  b^ 
■maUa  aUla,  not  potrtrt  jlw  ceUs  hare  dluppt«r»d. 

1015 

I>«     1 

S«l"»d"i«*^^4".'LSI."''  """""""""  o>>  the  rti* 

oa.5 

M 

:";iio ::::::: 

D». 

■j-'-'S,- 

016 

S.&°»-.:: 

tsrs- 

»;.'i:::;:: 

le2.!5 

iKii-:;:: 

1«17S 

Qoieti  <«n  Jb™  rwl;  Bit«»lY»  p.polar  eniption  sod  fnaV 
<ind»agn  on  tbi  ikinj  tcoorinE, 

IOCS 

HTprNl.rmio  lnj«tJoB  of  odo  dram  of  blood  ua  plonnl  flsll 
from  BlK  jnst  dwid.    InoouIaUoo  liquid  conwina  ntunoroiu 

'I'i^m 

Doll ;  faui  not  taUvi  auppcr  of  lut  night. 

os.^ 

03.25 

SiliiliUy  cosH"*, 

SeliBtfoni  »ecrelion  Mcesaive  on  the  Inner  sides  of  tMghs  lafi 

11 

^ 

a-i-i 

02.78 

....do 

Joa.M 

Killed  l>7bl<wdliil. 

DISEASES   OF   SWINE  AND   OTHEB  ANIMALS. 


413 


Post-mortem  examinaiion  at  once. — Shin:  Covered  almost  nniversally  by  a  blackish 
ozadatkvi  in  ^reat  part  dried  into  crusts.  On  the  ears  are  some  remnants  of  the 
former  exudations  and  extravasations ;  half  an  inch  of  the  tip  of  one  ear  is  necrotic. 

Digestive  organs :  Mouth  healthy.  Guttural  lymphatio  glands  greatly  enlarged  and 
gray  from  pi^entation. 

Stomach:  liiU;  contents  dry  and  acid;  has  reddish  discoloration  as  from  blood 
extravasations  and  broad  lines  along  its  great  curvature.  The  mucous  membrane  at 
this  point  is  peeling  off. 

Small  intestine:  Contents  abundant  and  liquid.  Spots  of  congestion  of  about  one 
line  in  diameter ;  no  ulcers  nor  erosions ;  six  ascarides. 

lAirge  intestine :  Presents  little  abnormaL    One  or  two  depressed  spots  like  cicatrices. 

Mesenteric  glands :  Greatly  enlarged  and  mostly  grayish  from  pigmentary  deposit. 
Inguinal  glands  also  much  enlarged  and  gray. 

Thoracic  duct :  Is  ^ed  with  a  milky  fluid. 

Liver:  Firm  patches  of  purple.    The  lower  margin  very  pale ;  almost  transparent. 

Spleen :  Small,  rigid,  twisted  as  if  from  binding  organizing  lymph.  Its  Burface  is 
onusually  white  and  flbrous-looking,  but  there  is  a  deep  black  line  along  its  anterior 
border. 

Pancreas:  Sound. 

Heart:  Right  ventricle  marked  with  bluish  discoloration.  evidentlT  from  former 
eochymosis.  One  flap  of  the  tricuspid  valve  has  a  round,  blackish  nodule  beneatii  the 
ondocardiiim.  Left  ventricle  with  similar  bluish  surfEbcey  and  bicuspid  Tidvo  with  a 
translucent  thickening. 

Eespiratory  organs:  Larynx  and  right  bronchuB  have  each  a  dark  red  eochymosis. 
Lungs  have  black  spots  of  ecchymosis  and  slight  reddening  of  certain  lobules. 

Bronchial  glands :  Enlarged  and  pigmented. 

Subdorsal  glands :  Enlarged  and  of  a  very  deep  red* 

Brain :  Generally  unchanged* 

EZPEBIHXNT  No.  2. 

Poland-China  pig,  nine  weeks  old. 


Date. 

Hoar. 

Temporotripe 
of  body. 

10  a.  m 

103.5  op.. 

Deo.  10 

!  Fed  Infected  feces  and  intestinal  mnoons  iiieml>zane  paraserred  f ot 

a  month,  in  dxy  bran. 

20 

do 

104.25 

20 

6p.m 

103.5 

21 

10  a.  m 

103.25 

21 

5  p.  in 

104 

• 

22 

9  a.  m 

103.5 

22 

4.30  p.  m 

102.5 

23 

9a.  m 

102. 75 

24 

....do 

102 

25 

....do 

101. 75 

26 

do 

103.5 

27 

do 

102 

28 

do 

100. 75 

29 

....do 

102 

BO 

do 

101 

81 

do 

101 

Jas.     1 

do 

102.5 

2 

do 

102 

3 

do 

103 

4 

do 

102.75 

5 

do 

103 

1  Inoonlated  vnth.  inteetino  of  pig  which  died  yosterday.  The  in- 
teetino  had  been  firozen  over  nighU 

6 

do 

103 

7 

do 

104. 75 

8 

....do 

105 

9 

....do 

104 

10 

do 

103 

11 

do 

105 

12 

do 

104 

13 

....do 

105.25 

Pnrple  spots  on  ears  and  nunp;  greasy  oxndation  fhnn  skin. 
Enlarged  ingainal  glands. 

14 

do 

105 

15 

....do 

106.5 

Soonrs;  a  bright-yellow  liqnid  feoos. 

16 

do 

105 

Do. 

17 

do 

105 

Do. 

18 

do 

105.  5 

Sooura. 

19 

....do 

105.  5 

Do. 

20 

do 

105.  5 

Do. 

21 

do 

1C3 

Do. 

22 

....do 

107 

Great  prostration ;  will  not  rise  for  food  nor  to  have  temperatnio 
taken.    Purple  blotches  are  especially  abundant  on  ears  and 

snout,  and  to  a  less  extent  on  the  head,  generally  the  teatai 
rump,  and  hips.  When  Ufted  scarcely  made  a  struggle.  Killed 
by  oleeding. 

. 
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PosUmorUm  examination, — Blood:  Dark  colored;  contained  moTing  bacteiiA. 

DiaesHve  organs :  Tongne  sonnd.    Toiudls  nnnsTially  red  in  their  oi>enii^n. 

StAmaxillary  and  guttural  lymphatic  glands :  Of  a  dark  red,  merging  to  a  dirty  yellow. 

Peritoneum:  Witn confliderable  reddish-brown  effusion  and  bandsof  recently  fonned 
fUse  membrane.  The  liqnid  coagulates  on  exposure.  Under  the  mioroAoope  (No.  10 
Hartnack)  it  is  seen  to  contain  numerous  moving  bacteria,  also  others  less  active,  and 
two  or  four  se^ented  chain-like. 

Stomach :  Fml ;  sour.    Great  curvature  mottled  red  and  broim. 

Small  intestines :  Has  considerable  tracks  of  deep  congestion.  It  contains  much  mu- 
cus, and  ten  ascarides.  One  ascoris  extended  into  the  gall-duct  and  as  fSar  as  the 
center  of  the  right  lobe  of  the  liver;  a  second  extended  into  the  middle  hepatic  lobe. 
The  pressure  of  these  had  led  to  a  considerable  dilatation  of  the  bile-duct  Just  above 
Its  junction  with  the  cystic  duct. 

Ilio-ccscal  valve:  Very  black,  with  its  follicles  enlarged  and  filled  with  a  yellowish 
product.  The  whole  length  of  the  large  intestine  is  black  from  deep  pigmentation  of 
Its  mucous  membrane,  wnioh  is,  besides,  greatly  thickened  and  puokerf^  Both  con- 
ditions imply  former  active  inHammation. 

The  rectum :  Of  a  dark  grayish  red ;  had  several  caseous  deposits  under  its  mnoons 
membrane. 

The  mesentery :  Contains  a  yellowish  caseous  deposit  as  large  as  a  pea. 

All  the  lymphatio  glands  of  ths  abdomen  are  greatly  enlarged,  pigmented,  and  in  many 
oases  reddened  from  recent  blood-staining.  The  inguinal  lympha^  glands  and  those 
of  the  fiank  are  in  a  similar  condition. 

Liver:  Has  patches  of  deeper  purple  discoloration,  especially  deep  in  the  center  of 
the  acini.    Pancreas  sound. 

Spleen :  Shrunken  with  puckered  edges,  and  whitish  thickening  of  its  proper  cajtsule. 

Kidneys:  Vascular,  congested  and  softened;  corticle  port  dull  brownish  yellow. 
Medullary,  more  or  less  purple,  with  deeper  shades  in  linesmdiating  from  the  papilla. 

Respiratory  organs :  Margin  of  epiglottis  bears  a  blue  patch,  surrounded  by  ramified 
redness.    Bronchi  and  bronchia  sound. 

Lungs :  Of  varying  shades  of  light  pink  in  the  lobules,  excepting  one  or  two, 
which  are  of  a  dark  red.  The  interlobular  spaces  are  of  a  deep  blood-red  color, 
giving  a  dark  marbling  over  the  entire  surface.  Might  pleura  contains  a  little  efftision 
with  thread-like  false  membranes,  and  the  same  bacteria  named  as  existing  in  the 
peritoneum. 

The  axillary  prepectoralf  internal  pectoraly  hronohiatf  and  sub-dorsal  lymphatie  gUmds 
were  enlarged,  pigmented,  and  in  some  cases  blood-stained. 

The  heart  bore  some  purple  discolored  spots  on  the  internal  lining. 

EXPRKIMBNT  No.  3. 


PoUind  China  pig,  nine  weeks  old. 


Dftte. 


Dee.  19 

20 
21 
21 
22 
22 
23 
24 

^ 
7 

iO 


Hoar. 


10  a.  m. 


do 

3  p.  ro 

9a.  m 

4.30  p.  m .... 
9a.  m 


....do 
....do 

do 

do 

do 

do 

....do 
....do 
....do 
»  '....do 
....do 
do 


Tomperatnre 
of  body. 


102. 5  o  F. 

102.75 

103. 75 

103 

102.8 

102 

101 

102. 70 

10L5 

102 

102.75 

101. 75 

9&8 
101 
101.5 
100 
101 
101 

96.5 


Bomarks. 


Flaoed  in  infected  pen  from  'vrhich  a  bIcIc  pig  had  been  lenorod 
December  6. 


Eyes  TbTy  rod  and  prominent.    Scarcely  able  to  stand.    Screams 
when  tonched.    (Evident  pbrenitiB.)    Died  at  2.  p.  m. 


^^i-'.noricm  examination  the  same  aficmoon,  — Skin :  Presented  little  change. 

Digestive  organs :  Mouth  sound,  fauces  and  pharynx  of  a,  docp  blue  color,  irremoy»- 
Afi  by  pressure. 

Stomach :  A  portion  of  about  an  inch  square  of  a  deep  red,  and  with  an  abundant 
jfn]Rfiruform  e?  ^dation  under  the  mucous  membrane. 


DISEASES  OF  SWINE  AND  OTHEB  ANIMALS 


415 


Small  inte$tiM» :  Emptyi  mnch  congested,  and  containing  ten  aaoarides. 

Large  intestines :  Haa  its  mncons  membraiies  congested^  rddened,  and  thickened.  At 
intcETvala  aro  circnmcscribed  spots  of  bloody  extravasation,  covered  by  a  clot  of  blood 
on  the  free  surface.  These  vary  from  one  to  two  lines  in  diameter.  In  a  great  por- 
tion of  the  colon  the  contents  are  very  dry  and  blood-stained.  Between  the  layers  of 
the  mesentery,  among  the  convolutions  of  the  large  intestines,  are  translucent  gela- 
tinoid  exudations. 

Liver :  Gorged  with  blood,  softened,  and  somewhat  friable. 

Spleen  and  pancreas :  Normal. 

Mesenteric  glands :  Small,  but  in  some  instances  partially  discolored  by  blood. 

Lungs :  Congested  throughout,  of  a  brick-red,  with  circumscribed  black  spots  of 
extravasation. 

Bronchia :  Filled  with  frothy  liquid,  but  without  worms. 

Msart :  The  right  cavities  were  gorged  with  an  intensely  black  clot.  The  left  cav- 
ities contained  a  smaller  clot.    No  ec^ymosia  was  observed, 

Expsbucent  No.  i. 
Peland  China  pig,  nine  weeJcs  old. 


J>mU.  ' 

Hoot. 

Teinperatnre 
orbody. 

lUmvrku 

Doo.  19 

10  a.  n 

103. 750  P. 

Inoculated  with  Tinu  preserrod  one  month  in  wheat  bna. 

20 

do 

104.2 

20 

5p.m 

104.5 

21 

10  a.  m 

104 

21 

5p.m 

105 

22 

9a.  m 

104 

22 

4.30p.  m 

104.75 

23 

9a.  m 

103.5 

24 

....do 

104 

25 

do  ....... 

102.25 

26 

do 

101.75 

27 

do 

103. 75 

Paascfl  blood  J  mnoae  fhmi  the  bowels. 

28 

....do  . ...... 

102. 75 

29 

....do . ...... 

102 

80 

....do  ....... 

101 

81 

do 

105 

Jam.     1 

....do 

106 

• 

2 

....do 

103 

8 

....do  ....... 

102 

4 

do 

101 

5 

....do 

101 

t 

....do 

98.75 

Tery  low ;  oan  ■osrcaly  stand.    Died  daring  the  following  night 

Post-mortem  examination  January  7. — Skin :  Extensively  covered  with  purple  macula 
and  patches.  Snout  deeply  blood-stained,  some  of  the  spots  extending  over  the  lips 
into  the  mouth.  The  greater  part  of  the  skin  being  black,  congestions  and  extravasa- 
tions into  it  are  only  clearly  made  out  when  it  is  cut  mto. 

Digestive  organs  :  Tongue  sound.  Pharynx  has  pellets  of  food  accumulated  in  front 
of  the  epiglottis.  Submaxillary  and  guttural  lymphatic  glands  enlarged  and  stained 
of  a  blood  red. 

Stomach :  Not  one-third  filled ;  odor  faint,  mawkish,  not  sour.  Bears  red  patches  of 
congestion  and  occhyiiiosis  on  ita  great  curvature. 

Small  intestines :  Congested  almost  throughout.  Foyer's  patch  just  above  the  ilio- 
osecal  valve  hits  some  black  ecchymosis.  On  the  lower  surface  of  the  valve  the  foUioles 
aie  enlarged  and  filled  with  a  yellowish  deposit. 

Cacum  and,  to  a  still  greater  exteni)  the  colon  and  rectum,  are  deeply  congested^  and 
of  A  dark  red ;  the  mucous  membrane  is  much  thickened  and  thrown  into  promment 
folds  and  wrinkles. 

Two  ascarides  were  fonnd  in  the  small  intestine. 

Liver :  Extensively  discolored  of  a  purple  hue,  the  staining  being  deepest  in  the  cen- 
ter of  the  acini. 

j^leeti ;  Large,  gorged  with  blood.    Pancreas  unchanged. 

The  lymphatic  glands  of  the  liver,  stomach,  intestines^  sublumbar  region,  pelvis,  groin, 
and  dank  are  much  enlarged  and  of  a  voiy  deep  red,  in  many  cases  almost  black. 

Kindeys :  Cortical  substance  pale ;  medulliOT  deep  red,  witli  spots  of  ecchymosis. 
The  anterior  part  of  the  left  kidney  contained  a  cyst  as  larjge  as  a  bean.  The  right 
contained  two  cysts,  one  in  the  pelvis,  the  other  in  the  anterior  part. 

Respiratory  orga  ns :  The  epiglottis  bore  on  its  posterior  surface  some  congestion  and  vod- 
noM,  partly  ramified  and  partly  diffuse  and  ineffaceable  by  preesoie. 
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The  lun^e  have  a  few  black  spots  of  ecchymosis  and  blood-oolored  extravasfttioain 
the  connective  tissue  between  the  lobules.  The  lobules  themselves  are  only  verj 
sli^tly  congested.    The  left  main  bronchus  present  a  spot  of  ecohymosis. 

Meart :  Empty,  presents  slight  sanguineous  discoloration  through  the  lining 
brone. 

Experiment  No.  5. 

Poland  China  pig,  nine  voeeke  oH, 


DAte. 

Hour. 

Temperature 
ofbody. 

Remarks. 

Deo.     19 

10a.m  — 

104op 

loocnlated  with  ingesta  from  the  Uurge  intestine ;  also  a  MirtiM 
of  the  mncons  membraae,  both  having  been  preserved' in  dry 
bran  for  a  month. 

20 

....do 

104.5 

21 

do 

103. 75 

21 

6p.m 

104 

22 

9a.  m 

103 

22 

4.30  p.m.. 

104 

23 

9a.  m 

101 

24 

....do 

103.5 

25 

do 

103 

26 

do 

102.5 

27 

....do 

102.5 

28 

do 

102.75 

29 

. . .  .do  ..... 

101 

80 

do 

102 

81 

....do  ..... 

105 

Jul       1 

....do 

106.75 

Bxunp  and  tips  of  esrs  pnrpls. 

2 

....do 

104.76 

3 

....do  ..... 

102 

Boenis. 

4 

....do  ..... 

102 

6 

....do ..... 

102 

6 

....do  ..... 

103 

7 

....do  ..... 

101. 25 

8 

...  .do ..... 

102.5 

Bconrs;  feces  fetid. 

8 

....do 

101 

Tery  we4k;  eetslitUei  fbUd  disirhMk. 

10 

....do 

100.9 

11 

....do  ..... 

100 

12 

— do .:.-. 

08.5 

13 

do 

102.5 

. 

14 

....do  .;... 

100.5 

15 

....do  ..... 

104.5 

XiUed  by  Ueedinf. 

PoaUmortem  exam^fnaUon  at  once, — SHn :  Ears  of  a  deep  purple  and  thicklj  eoreied 
with  concretions.  Remainder  of  the  skin  has  similar  concretions,  but  no  eochymoBf  ii 
obserrable.    The  snout  presents  scarcely  a  spot  of  discoloration. 

Digestive  organs :  Extensive  induration  and  ulcer  on  the  left  side  of  its  median  part 
and  extending  over  its  border.  A  similar  but  smaller  ulcer  exists  on  the  right  margin 
directly  opposite.  Small  ulcers  exist  on  the  dorsum  near  the  hip ;  also  a  diphtheriSo- 
looking  deposit  extending  over  the  margin  on  to  the  lower  sui^cbce.  Tonsils^  palate, 
and  pharynx  sound.  Suomaxillary  and  gutteral  lymphatio  glands  are  enlarged  ana 
congested. 

Stomach :  Has  its  mucous  membrane  thick,  rugose,  and  as  if  water-soaked  along  iti 
great  curvature. 

Small  intestine :  With  mucous  membrane  thickened  and  puckered  throughout ;  the 
duodenum  deeply  congested. 

THo-ccBcal  valve :  Thickened ;  its  follicles  enlarged  and  iilled  with  a  yellowish  deposit. 

Mucous  membrane  of  oascum  and  colon  deeply  pigmented  and  of  a  dark  gray  aspect. 
c>v/me  parts  of  the  colon  are  still  red  in  patches.  Kectum  pigmented,  presents  seyeral 
imall  ulcers  and  a  caseous  deposit  beneath  the  mucous  membrane. 

uivcr:  Beara  blue  patches  of  various  sizes;  gall-bladder  contains  a  little  bile  of  a 

•gilt  yellow  color,  with  greenish  flakes. 

'^pleeti :  Small  and  puckered,  so  that  its  borders  turn  inward. 

^^increas  sound. 
h^n^ninal  lymphatic  glands:  Hepatic,  gastric,  splenic, pancreatic,  mesenteric, sublum- 
4,Lia  pelvic,  as  well  as  the  iliac,  are  enlarged,  pigmented,  and  partially  congested. 

Kidneys :  Corticle  substances  pale  yellowish,  slightly  softened ;  in  the  case  of  one, 
^ddcned  to  the  depth  of  one-third  line.    Medullary  portion  deeply  colored. 

'Respiratory  organs :  Larynx  and  trachea  sound ;  fight  lung  with  almost  the  normal 
jc..e  jiink  hue  externally,  but  seems  to  be  congested  internally  when  cut  into  ^  left 
""sr  uearlv  norTr*il  •  h^nrt  f*-nt^  p**ricardium  normal. 


DISEASES   OP    SWINL   AND    OTHER   ANISIALS. 

ElLPERlMKNT  NO.  <i. 

Poland  China  pig,  eiffht  icceka  old. 


Data. 

Hour. 

Bodj  Iflmper 
atnto. 

BenBTlu. 

10b  m 

104^  r. 

Plnwcl  in  peu  with  pig  pattially  conTalescont 

ai 

M 

Bl 

1 

;;;!::;;; 

03.25 

l-liu:«l  iu  p.:n  villi  aimUier  pig  ia  beigbt  of  tha  diaeaa*. 

04 

.— rto 

E75 

3> 

....du 

03 

EXFEBUIENT  No.  7. 


A  flnaOTo^ilnDdolfli 
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EZPERIMSNT  No.  7— Continued. 


Dito. 

Hour. 

Body  temper- 
atore. 

Bemarks. 

Dm.  14 

9a.  m 

103. 50  P. 

Hypodermic  izgection  of  one  drachm  of  blood  of  pig  found  detd 
tniB  morning.    Blood  swarming;  with  actively-movmg  haJsUadlL 

15 

....do 

105.5 

Has  not  eaten  sapper. 

15 

5p.m 

105.5 

Eats  nothing. 

16 

10  a.  m 

106.25 

16 

5p.in 

106.75 

17 

10a.m....r.. 

105.5 

17 

4p.in 

103 

• 

18 

10  a.  m 

105. 75 

18 

4p.m .-. 

105.5 

19 

10  a.  m 

104 

Blood  showed  nnmerons  moving  bacteria  aa  in  the  pig.  Indiixi^ 
tion  in  the  right  ilioo  region. 

20 

....do ....... 

104.75 

31 

— do 

103.5 

21 

5p.  m 

104.5 

22 

9a.  m 

103.5 

22 

4.30  p.  m 

104.25 

23 

'9  a.m. 

103.5 

24 

....do 

104 

25 

do 

104 

26 

do 

104.75 

27 

do 

104.75 

28 

do 

105 

Abscees  has  bnrst  to  the  right  of  vnlva^    A  white  fltooiu  ex- 

travattcular  mass  exposed. 

29 

....do 

104 

30 

do 

105 

31 

do 

105 

ian.     1 

do 

lot 

2 

....do 

104 

3 

do 

103 

4 

do 

103 

5 

....do 

103 

6 

....do 

102.5 

Is  very  low  and  has  eaten  little  for  some  days. 

7 

do 

102 

Sore  still  open.    Killed  by  bleeding. 

Post-mortem  examination  at  once, — Connected  with  the  raw  sore  in  the  groin  was  an 
immense  mass  of  whitish,  fibrous  material,  infiltrated  with  pus,  and  extending  firom 
the  lumbar  vertebrae  above  to  the  median  line  below.  The  mesenteric  glands  were  en- 
larged and  blood-stained.  Two  had  been  transformed  with  vellow,  cheesy-looking 
masses.  The  stomach  and  howels  appeared  healthy ;  also  the  liver  and  spleen,  hean 
and  lungs. 

EXPKRIMBNT  No.  8. 
Poland  China  pig f  eight  weeks  old. 


Date. 

Honr. 

Body  temper- 
ature. 

BemarkB. 

Dec.  18 
19 

4p.m 

102. 750  P. 

Inoculated  with  blood  of  sick  rabbit  hypodormicaHy. 

20 

■ 

21 

22 

22 

23 

24 

25 

26 

27 

28 

20 

30 

31 

Jan.     1 

2 

3 

4 

5 

G 

7 

8 

9 

10 

11 

12 

13 

14 

15 

4p.m 

9  a.  m 

4.30  p.  m 

9a.  m 

do 

....do 

do 

do 

do 

do 

....do 

.-..do 

do 

do 

....do 

....do 

....do 

do 

....do 

do 

do 

do 

...do 

...do 

....do 

....do 

— do 

103.5 

101.5 

103. 75 

100. 75 

101 

101 

101.5 

101 

101 

100 

100 

102 

102. 75 

102 

101.5 

102 

103.  5 
104.5 

104.  75 
104.  5 
104.  25 
1U3 
103 
102.5 
103 
104. 75 
105 

Skin  hot.    Hides  under  the  litter. 
Soenn. 

Inoculated  with  mnttor  from  open  sore  of  sick  nibMti 
Feces  fetid. 

Fetid  diarrhoea. 

• 

Killed  by  bleeding. 
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Pott-niortem  examination. — Skin:  Natnrolly  black;  no  purple  nor  congested  spots 
seen. 

IHge$tive  organs :  Month  and  throat  healthy. 

Guttural  lymphatic  glands^-  Enlarged  and  somewhat  congested. 

Stomach:  Moderately  full ;  of  a  deep  brownish  rod  along  its  great  curvature. 

Small  intestine:  Slightly  congested  in  patches;  contains  twelve  ascarides. 

Large  intestine :  'Seaj^ly  normal. 

Mesenteric  lymphatic  glands :  Enlarged  and  slichtly  congested.  Their  surface  presents 
olear,  glistening,  rounded  masses  like  plnsVneads.  Inguinal  glands  have  the  same 
character. 

Lung :  Isolated  lobulettes  are  dark  red  and  solid ;  at  some  points  the  interlobular 
connective  tissue  is  distended  by  a  dark>red  infiltration. 

In  the  bronchia  of  the  loft  lung  were  twelve  strongyli. 

Experiment  No.  9. 
CovMMn  white  fig f  ten  weeks  old. 


Date. 

Honr. 

B«dy  teraper- 
atore. 

Jan.     7 

10  a.  M 

1M*F. 

Inoculated  idth  frozen  white  product  from  the  grom 
infected  rabbit 

of  tha 

8 

do 

102.6 

9 

....do 

103 

10 

....do  ....... 

103 

11 

do 

101.75 

12 

do 

102 

13 

....do 

103 

14 

....do 

103 

15 

2  p.m 

101 

16 

10  a.  m 

102. 26 

17 

do 

103.25 

18 

do 

103.8 

19 

do 

103 

20 

....do 

105.25 

21 

do 

105.  3 

22 

do 

104.6 

Purple  spots  •■  nmp.    Bats  httla. 

23 

do 

105 

Blue  ears. 

24 

do 

102.5 

Soours,  bright-yellow  liquid  feces.    Inappetencc 

25 

do 

105 

Do. 

26 

....do 

98.75 

Do. 

27 

do 

97 

Does  not  rise  when  temperature  is  taken:  is  shietohed 
side  with  muscular  Jerking.    Killed  by  bleeding. 

on  Its 

.fc.«fri.....  i — 

Postr-mortem  examination, — Skin :  Margin  of  snout  for  one-half  line  deep  of  a  dark 
brown,  and  apparently  without  vascnlarity  or  life.  Beneath  this  is  a  red  congested 
line. 

Ears :  Deeply  blotched  with  dark  red  and  purple  maculsB,  each  about  one-half  inbh 
in  diameter,  but  to  a  great  extent  confluent,  so  as  to  form  extended  lines  and  patches. 
Stump  of  tail  maculated.     Perineum  and  adjacent  parts  of  hip  of  a  deep  purple. 

Digestive  organs:  Tongue  with  a  whitish  fur.  On  the  center  of  its  dorsal  surface  is 
a  dark  spot  about  two  lines  in  diameter,  which  is  found  to  cover  a  considerable  ex- 
travasation and  clot  on  the  muscular  substance.  Glandular  foUicles  on  the  lower  sur- 
face of  the  soft  palate  filled  with  a  soft  yellowish  puriform  mass. 

SubmaxilUary  hjmphntic  glands:  Greatly  enlarged  and  of  a  deep  purple.  Q%ttwraX 
glandfi  also  blood-stained  and  moderately  enlarged. 

Stonnuh :  Full,  very  fetid,  not  sour.  Great  curvature  has  its  mucous  membrane  much 
con<;fested  with  niuneroas  black  spots  of  extravasation  projecting  beyond  the  general 
surlace.  In  the  left  cul  de  sac  the  ingesta  next  the  mucous  membrane  is  of  a  dark 
baked  appearance  and  firmly  adherent  to  the  mucous  membrane,  the  epithelial  layer 
of  which  comes  oif  with  it.     It  has  evidently  been  adherent  for  some  tune. 

Small  inttstiiies :  Have  large  tracts  of  congestion,  and  in  the  duodenum  and  commence- 
ment of  the  jejuniun  are  ten  ascarides.  Seven  ascarides  have  made  their  way  into  the 
gall  duct  and  the  difierent  lobes  of  the  liver,  but  none  in  the  cj'stic  djuct  nor  gall- 
bladder. The  biliary  duct  is  greatly  distended  and  coated  with  a  layer  of  yellowish- 
green  biliary  coloring  matter. 

The  ilio-cacal  valve:  Has  its  margin  of  a  deep  grayish-black  and  its  follicles  en- 
larged. 

The  large  intestines  :  Are  throughout  black  from  pigmentanr  deposit,  the  blackness 
being  especially  marked  on  the  a^minated  ^land,  extending  from  the  ilio-csBoal  valve 
on  the  colon.  Many  round  blackish  elevations  are  scattered  over  the  length  of  the 
^loxii  appearing  like  enlarged  solitary  glands.    On  some  parts  of  the  colon  the  d^)c 
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color  is  modified  by  the  deep  red  of  a  recent  congestion.  Through  the  whole  leDgth 
of  the  large  intestine  the  mucous  membrane  is  considerably  thickened  and  puckered. 
Near  the  anus  are  some  caseous  deposits  beneath  the  mucous  membrane,  but  communi- 
eating  with  the  surface  by  open  oritices.  ^f 

The  lirer :  Has  great  patches  of  a  deep  purple,  deepest  in  the  center  of  the  afielni. 

The  gall  bladder :  Is  full  of  dark  drecn,  thick,  very  viscid  bile. 

ihe  inguinalj  suhluinhar,  ituaenteriCj  menocoliCy  gastriCj  and  hepatic  lymithalic  glands :  Are 
greatly  enlarged  and  deeply  blood-stained. 

I'he  fcidneys:  Somewhat  softened,  are  of  a  dull  yellowish  brown  in  the  cortical  jkmp- 
tion  and  oi  a  })urple  hue,  with  darker  radiating  lines  in  the  medullary. 

Respiratory  organs :  Larynx  Hound.  I-iungs  sound,  excepting  some  slight  congestion 
in  particuhir  lobes,  and  the  filling  of  the  bronchia  and  air-cells  with  blood  evidently 
drawn  in  in  dying.     No  pleural  clfiision. 

Heart  and  pericardium :  Sound. 

Experiment  No.  10. 
Merino  sheep. 


Date. 


Not.  21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
1 
2 
3 
5 
7 

n 

9 
10 
11 
12 
13 
14 


15 

15 

16 

16 

17 

17 

18 

38 

19 

L'U 

20 

ill 

L'l 
•/«> 

IT. 

:.'•; 

•-'7 
•JO 

;<o 

'ii 

1 

2 
3 
4 
5 
6 
7 
8 
0 


Jan. 


Hour. 


2  p.m. 


10  a.  m. 
— do  .. 

do  .. 

...do.. 

...do.. 

.-.-do  .. 

— do  .. 

— do  .. 

— do  .. 

do  .. 

...do  . . 
— do  .. 
do  .. 


.do 
.do 
.do 
.do 
.do 
.do 
.do 


— do  . . 
5  p.m.. 
10  a.  m. 
5p.  m. . 
10a.m  . 
4  p.  Ill . . 
10  a.m. 
4  p.  m.. 
10  a.  Tn  . 
...do  .. 


10  a.  m  .. 
4  p.  m... 
9  a.  m  . . . 
4.30  p. m 
9]i.  lu... 

do  . .. 

...do  ... 
...do  ... 
...do  — 
...do  ... 
...«lo  ... 
...do  ... 

.  ..do 

do 

...<lo 

...do  ... 
...do  .... 

. .  .do 

..do 

...do 

...do  .... 
...do 


Body-temper- 
ature. 


103<»  F. 

102.5 

103. 75 

103 

104.5 

103.  25 

104.5 

103. 75 

102 

102.5 

103. 75 

102.5 

103.25 

102.5 


103. 75 
103.3 
.103.75 
100.25 
102 
103 
103 


10'.. 
JO.". 
104. 
104. 
105. 
103. 
103. 

ior> 

103. 
105. 


•> 


75 


25 


Remarks. 


Hypodermic  injection  of  one  and  a  half  drachniB.    Blood  from 
sick  pig  just  killed. 


Scouring  and  snuMing. 


Hypodermic  iAJection  of  two  dracbnis  Llood  from  pig  wfaioli 
died  daring  the  night  previous. 


Hypodermic  iiyection  of  one  drachm  blood  and  pleural  fluid  of 
pip  "which  died  during  the  preceding  night.  JTluida  full  of 
actively  moving  bacteria. 

SnufiSinz* 


j  £Ioo<l  shows  moving  bacteria,  but  less  numerous  than  in  tlM 
rabbit. 


10?.  25 

1 

Jon 

104 

105.  25 

103.25 

102 

103 

104 

103.  75 

103.  2 

103.  5 

1011.75 

114 

103 

103.  75 

103 

102 

103 

103 

Inocubi 

1C2 

102. 75 

Scours. 

103.8 

Do. 

Inocubi  ted  with  scurf  from  the  ear  of  a  sick  ji^ 


DISEASES   OF   SWINE   AND   OTHER   ANIMALS. 


421 


Experiment  No.  10 — Continued. 


Bate. 


10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 

25 
20 
26 
27 
28 
28 
29 
80 


HoTir. 


do  . 

do  . 

do  . 

do  . 

do  . 

do  . 

....do. 
....do. 

do  . 

....do. 

do  . 

do  . 

....do. 
10  a.  m 

....do  . 


do 

do ..'... 

4.30  p.  m  . , 

12  m 

10  a.m... 
5  p.  m — 

10  a.  m 

— do 


Merino  f/i^jfp— Continued. 


103°  F. 

103 

102 

102.5 

103.5 

103 

103.5 

103.5 

103 

104 

102. 75 

103 

102.5 

102 

104 

104.5 

104 

105 

105 

103 

104 

105 

104 


Body-temper- i 
ature.        \ 


Remarks. 


Scoots.    Anns  red  and  sore.    Strongly  objects  to  the  thennoiB 
eter.    Has  passed  bloody  mucus. 


Anus  still  red  and  puffy,  with  abundant  mucus. 


Scours. 
Bo. 


Anus  still  red  and  swollen. 

Same  afternoon  iniected  one  drachm  of  blood  and  pleural  fluid 

from  pie  Just  killed.    Fluids  contained  active  bacteria. 
Slijrht  subcutaneous  swelling  in  the  right  axilla.    Tendei 

of  the  skin  of  the  abdomen. 


Experiment  No.  11. 
Long  wooled  (crosa-hreed)  lamb. 


Date. 

Hour. 
10am 

Body-temper- 
ature. 

Bemarka. 

Jan.   17 

104. 25°  F. 

Ii\)ected  hypodermically  in  the  axilla  matter  from  the  ean  of 

two  sick  pigs,  also  anal  mucus  fh>m  one  of  them. 

18 

-.-.do 

104.25 

19 

do 

103.8 

20 

...do 

10.-..  25 

21 

do 

103.  5 

Ears  with  scurfy  eruption. 

22 

-...do 

100.  5 

Bleeding  spots  on  ears. 

5  p.  m 

104.75 

23 

10a.m 

104. 5 

Injected  hypodermically  one  drachm  pleural  fluid  containing 
actively  moving  bacterii  from  pig  just  kiUed. 

24 

do 

108 

Hani  engorgement  two  inches  in  duumeter  in  right  axilla. 
Axillary  swelling  more  defined ;  like  a  hazel-nutl 

25 

do 

107 

2C 

....do 

104 

2G 

4.30  p.  m 

108 

27 

12  m 

108 

28 

10a.m 

105. 25 

Rcotum  contracted  and  tender;   thermometer  covered  with 
bloody  mucus. 

28 

5p.m 

IOC 

29 

10  a.  m 

I       106 

30 

do 

1       104 

ITIIACA,  N.  Y.,  February  5,  1879. 


JAMES  Law. 


REPORT  OP  DR.  D.  W.  VOYLES. 

Hon.  W3r.  Cr.  Le  Dxjc, 

Com  m  iss  loner  of  Agriculture : 

Sm :  III  conducting  an  examination  of  the  diseases  of  swine,  a«  pre- 
vailing tlironghont  the  State  of  Indiana  dnring  the  present  season,  the 
following  ]>lan  was  pursued,  viz : 

A  tour  of  observation  and  inspection  was  made  through  the  counties 
of  Floyd,  narrison,  Washington,  Greene,  Morgan,  IVlonroe,  Owen,  Put- 
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nam,  and  Bartholomew.  Some  of  the  most  intelligent  and  leading  stock 
men  of  each  county  were  gought,  and  all  the  infonnation  obtained  which 
they  had  upon  the  subject  of  the  disease,  both  in  regard  to  its  present 
manifestation  and  past  history.  Speculators  in  live  hogs  and  large 
feeders  were  closely  interrogated  ui>on  every  feature  of  the  disease  sa 
coming  within  the  range  of  their  experience  and  observation.  Diseased 
herds  were  visited,  and  in  each  case  the  farm  minutely  insp^ted  in  all 
its  bearings  upon  the  health  of  animals ;  the  methods  of  breeding,  feed- 
ing, and  general  management  of  swine  diligently  inquired  into ;  dead 
animals,  where  not  too  far  advanced  in  decomposition,  dissected,  and 
living  ones,  having  the  disease,  were  slaughtered  for  examination,  and 
the  pathological  indications  carefully  noted.  The  month  of  September 
was  entirely  devoted  to  this  branch  of  the  investigation. 

The  object  of  this  method  of  iuquiiy  was  to  ascertain  whether  the 
disease,  as  prevailing  throughout  these  several  districts,  was  uniform  in 
its  character,  diS'ering  only  in  such  modification  in  typo  as  may  be  duo 
to  local  influences  j  or  whether  these  were  to  be  found  separate  and  dis- 
tinct diseases  in  diU'erent  localities,  due  to  entirely  different  causes  for 
their  production ;  and  if  uniformity  was  found  to  exist  in  the  character 
of  the  disease  as  now  prevailing,  to  learn  from  practical  and  intelligent 
observers  in  each  district  whether,  in  any  essential  particular,  it  differs 
from  the  disease  that  has  prevailed  in  other  years. 

PREVAIiENCE  OF  THE  DISEASE. 

The  several  districts  visited  were  aU  more  or  less  affected  by  the  dis- 
ease, but  to  a  much  less  extent  than  during  former  years,  except,  per- 
haps, in  the  county  of  Putnam,  where  it  was  prevailing  for  the  first  time 
as  a  general  and  wide-spread  epidemic,  the  loss  being  estimated  at  from 
fifty  to  sixty  thousand  dollars.  In  this  county  the  surface  is  sufQciently 
undulating  to  produce  good  drainage ;  the  soil  is  red  clay  on  limestone. 
Springs  of  pui'e  limestone  water  are  abimdant,  and  woodlawns  beauli- 
fuUy  swarded  with  blue  grass  are  seen  upon  almost  every  farm.  Feed- 
ing swine  has  been  an  extensive  and  i)rotitable  branch  of  faim  industry 
in  this  county,  and  the  herds  are,  therefore,  quite  large  for  a  grass-grow- 
ing section.  During  the  siunmer  months  hogs  in  this  county  run  upon 
blue  grass  and  clover,  and  are  fed  some  corn.  We  found  the  com  so 
fed  often  \miit  for  use,  because  of  a  very  reprehensible  practice  of  haul- 
ing to  the  field  for  convenience  in  feeding  and  tliroT\ing  it  in  an  open 
rail  i)en,  where,  by  exposure  to  heat  and  moisture,  it  soon  becomes 
moldy.  The  mean  temperature  in  this  county  during  the  summer  was 
slightly  above,  and  the  rain-fall  considerably  below,  the  average  seasons. 

The  counties  of  Floyd,  Ilarrison,  and  Wasliington  possess  much  the 
same  kind  of  soU,  and  are  abundantly  6upi)lied  with  running  springs  ot 
limestone  water  5  but  blue  gi*ass  and  clover  are  not  so  extensively  or 
generally  groAvn.  In  these  three  counties  hog-raising  is  not  a  branch  ot 
farm  iniiustry  sufficiently  remunerative  to  induce  the  farmers  to  gener- 
ally engage  in  it,  and  the  herds  are,  therefore,  usually  small  and  the 
animals  veiy  iniperfectl}'  cared  for. 

The  observations  made  in  the  counties  of  Greene,  Owen,  Monroe,  Mor- 
gan, and  Ilartbolomew  were  on  a  line  with  the  White  Eiver  Valley. 
This  and  the  \Vabash  Valley  constitute  i)re-eminent ly  the  lioggrowing 
sections  of  Indiana.  It  is  in  this  part  of  the  State  that  the  disease  has 
prevailed  to  the  greatest  extent,  llog-raising  being  the  leading  busi- 
ness industry,  the  herds  are  ordinarily  quiie  large. 

No  observations  were  maile  in  the  Wabash  country.    In  the  White 
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River  Valley  the  disease  Las  prevailed  during  the  present  season  to 
much  less  extent  than  for  several  years  past.  This  is  due  in  part  to  the 
fact  that  there  are  not  so  many  hogs  here  as  formerly — great  loss  having 
greatly  discouraged  hog-raising,  a  branch  of  agricultural  iudustiy  here- 
tofore paramount  to  every  other  interest. 

The  less  prevalence  of  the  disease  is  also  due  in  part  to  the  increased 
facilities  for  selling  to  summer  packers ;  the  approach  of  the  complaint 
In  any  given  locality  being  the  signal  for  the  selling  of  every  marketable 
animal. 

In  these  hog-growing  districts,  the  surface  of  the  country  is  quite  flat, 
aflording  very  imperfect  natural  drainage,  and  as  a  consequence  much 
stagnant  water  prevails.  The  soil  is  a  mixture  of  clay  and  sand.  The 
food  is  mainly  com,  with  some  clover  during  the  summer  months,  the 
animals  often  subsisting  upon  com  alone  from  the  time  of  birth  to  that 
of  slaughter. 

In  the  county  of  Bartholomew  there  are  several  "grease  faetories,'' 
where  they  render  dead  animals,  and  it  is  estimated  that  during  the 
year  187G  there  were  rendered  at  these  several  factories  no  less  than  one 
hundred  thousand  animals  that  died  of  the  disease  in  that  and  adja- 
cent counties. 

It  is  the  concurrent  testimony  of  the  leading  and  most  intelligent  ob- 

•vers,  whose  experience  and  observation  havie  been  most  extensive, 
I  while  the  disorder  prevails  more  or  less  at  all  seasons  of  the  year, 
it  avails  to  the  greatest  extent  and  with  most  fatal  effect  during  the 
dry  months  of  the  fall  season,  and  again  during  the  last  winter  and  first 
months  of  spring — Febniary  and  March. 

SYMPTOMS  OF  THE  DISEASE.  i 


I 


A  greater  degree  of  uniformity  was  found  to  exist  m  the  symptoms 
and  character  of  the  disease  than  was  anticipated  at  the  beginning  of 
the  investigation.  The  tirst  symptoms  that  usually  attract  the  atten- 
tion of  the  fanner,  indicating  approaching  disease^  is  a  wheezing  cough. 
c  Lpled  with  a  disi>osition  to  mope.  During  this  period  the  animal 
ads  about  as  if  in  a  ''  brown  study ,^  with  its  ears  dropped  and  its 
eyes  inclined  to  water  or  matter. 

Following  in  the  usual  succession  of  symptoms  comes  a  failure  in  the 

Bt      5tite,  with  occasional  vomiting  and  diarrhea,  although  the  two  last- 

d  symptoms  constitute  an  exception,  to  which  constipation  is  the 

A  complete  failure  in  the  appetite,  intense  thirst,  with  increased  tem- 
•ature  of  the  body,  indi(Jiites  the  sui)ervention  of  the  febrile  and  in- 
I      unatory  stage  of  the  disease.    During  this  stage  the  temperature 
^jj  infrecpiently  rises  us  high  as  107o  F.,  as  indicated  by  the  introduc- 
►n  of  tliu  thei  inometer  into  the  rectum  of  the  animal.    The  cough  in- 
151-eases ;  the  breathing  becomes  more  accelerateil  and  laborious :  the 
respiratory  movements  are  scarcely  observable  in  the  walls  of  the  cnest, 
t>ut  become  lonspicuous  at  the  Hank,  and  range  fix)m  30  to  60  inspira- 
tions to  the  minute ;  the  arterial  circulation  is  increased  in  frequency 
and  diminished  in  volume.    Petechial  eruption  is  often  observed  on  the 
akin  and  is  most  distinctly  observable  on  white  animals.    This  is  due  to 
travasated  blood  from  the  capillaries  into  the  tissues,  which,  on  under- 
l    ng  decomi)osition,  produces  ulceration  of  the  skin  in  the  future 
eoorse  of  the  disease,  jKirticularly  if  the  animal  becomes  convalescent. 
In  the  la*st  sta;;e  the  animal  becomes  very  weak;  staggers  in  gait,  if 
Eible  to  rise  at  all ;  refuses  both  food  and  drink;  falls  in  temperatore 
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Bometimes  as  low  as  60^  F. ;  seeks  the  sunshine  or  a  covering  of  litter, 
and  speedily  (lies.  Emaciation  is  a  rapidly  progressive  symptom  throagb- 
out  ihe  entire  course  of  the  disease. 

DURATION  OF  THE  DISEASE. 

Tlie  disorder  is  by  no  means  uniform  in  its  duration,  varying  from  a 
few  hours  to  many  days  and  even  weeks.  When  death  occurs  only  a 
few  hours  after  the  attack  a  complication  of  heart  disease  is  usually  the 
cause  of  the  rapid  termination  of  the  case.  Early  fatality  may  occor 
also  from  rapid  congestion  of  the  lungs,  producing  hepatization  of  a 
large  portion  of  that  organ.  The  average  duration  of  the  disease  can 
be,  therefore,  scarcely  approximated.  Perhaps  five  days  would  include 
the  length  of  time  consumed  in  most  fatal  cases,  whereas  a  much  greater 
lengtii  of  time  is  required  in  cases  tiiat  recover.  In  its  most  violent 
epidemic  form  a  much  less  time  than  five  days  would  include  the  course 
of  the  disease  in  all  fatal  cases. 

PATHOLOGY  OF  THE  DISEASE. 

As  before  stated,  all  dead  animals  not  too  far  advanced  in  decomposi- 
tion were  examined,  and  one  or  more  sick  animals  were  selected  from 
each  diseased  herd,  and  after  a  careful  study  of  their  symptoms,  as  com- 
pared with  the  other  sick  stock  of  the  herd,  were  slaughtered  for  exam- 
ination. 

Memoranda  from  thirty  dissections  made  from  fifteen  separate  and 
distinct  herds  fedrly  representing  the  disease  as  observed  under  all  the 
varied  circumstances  as  to  food,  soil,  water,  and  general  management, 
show  the  following  results: 

In  every  case,  without  exception,  disease  of  the  lungs  was  present, 
var3ring  in  degree  from  slight  congestion  to  complete  softening  from 
suppuration  and  inflammation.  In  two  cases  the  lung  disease  was 
tuberculous  in  character.  In  eight  cases  adhesion  occurred  between 
the  costal  pleura  and  lung.  In  six  cases  circumscribed  spots  of  inflam- 
mation were  found  on  the  walls  of  the  heart  and  its  investment,  with 
an  evasion  in  the  pericardial  sack.  In  six  cases  were  small  patcnes  of 
ulceration  of  mucous  lining  of  large  intestine.  In  six  cases  were  conges- 
tion of  mucous  lining  of  the  stomach.  In  all  cases  the  liver  presented  a 
darker  hue  than  natural,  in  four  cases  slightly,  and  in  one  greatiy  en- 
larged; but  in  all  other  cases  in  size  and  general  appearance  would 
compare  favorably  with  that  organ  as  usually  observed  in  animals  re- 
garded sound  and  healthy.  The  spleen  was  in  all  cases  discolored,  as 
in  case  of  the  liver.  In  few  cases  there  was  slight  congestion  of  the 
kidneys.  In  one  case  there  was  evidence  of  fatty  degeneration,  and  in 
all  otiiers  the  organ  indicated  a  healthy  condition.  The  blood  was 
always  dark-colored,  the  muscles  pale  and  relaxed. 

The  disease  of  the  lungs  was  in  all  cases  the  leading  pathological  con- 
dition, to  which  all  other  diseased  appearances  were  secondary  in  im- 
portance, constituting  complications  only. 

A  section  of  the  lung  of  an  animal  slauglitered  dm*ing  the  active 
inflammatory  state  of  the  disease  shows,  under  the  microscope,  a  com- 
plete solidification  of  lung-tissue,  the  air-cells  being  filled  with  epithelial 
exudation,  no  extravasated  blood  appearing.  A  section  of  the  Hver  of  the 
same  animal  shows  a  thickening  of  the  septie  acini  by  a  proliferation  of 
epithetial  cells,  tending  to  or  constituting  fatty  degeneration;  other 
acini  in  the  same  section  exhibit  a  perfectly  healthy  condition.    A  sec- 
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:iou  of  intestine  from  same  animal  shows  a  healthy  condition.  These 
three  sections  are  transmitted  with  this  report  for  verification.  (See 
nicroscopic  sections,  Plate  XV,  Figs.  1,  2^  and  3.) 

The  contents  of  the  stomach  and  intestines  were  liquid  in  six  cases^ 
md  dry,  hard,  and  very  dark  colored  in  all  others. 

The  ^11-bladder  usually  cont.ained  a  small  quantity  of  thin,  greenish 
auid. 

The  trachea  and  bronchial  tubes  contained  a  large  quantity  of  matter 
apparently  consisting  of  mucus  and  broken-down  epithelium. 

DIAGNOSIS  OF  THE  DISEASE. 

Judging  from  the  visible  causes  that  appear  most  active  in  its  develop- 
ment— the  symptoms  and  pathology  of  tilie  disease — ^we  feel  warranted 
in  pronouncing  it,  in  its  milder  manifestations,  bronchial  catarrh^  and,  in 
its  most  active  and  fatal  form,  catarrluxl  pneumonia. 

There  is  no  symptom  uniformly  present  in  the  disease,  as  we  have 
observed  it,  that  bears  any  analogy  to  the  symptoms  of  cholera  as  affect- 
ing the  human  subject,  and  the  term  "hog-cholera"  is  therefore  a  mis- 
Domer;  and  although  there  is,  ordinarily,  little  or  nothing  in  a  name, 
in  this  instance  the  misnaming  of  tilie  disease  has  been  a  source  of  incal- 
culable loss,  by  suggesting  a  lEae  of  treatment  irrationally  administered 
and  calculated  to  aggravate  ratiier  than  cure  it. 

ITS  CAUSE. 

It  is  when  seeking  the  cause  of  this  wide-spread  epidemic  disease  that 
the  field  of  investigation  takes  widest  range.  '  As  already  stated,  it  pre- 
v^ails  more  or  less  at  all  seasons  of  the  year,  and  under  almost  evciy  con- 
ceivable condition  and  combination  of  conditions  as  to  soil,  food,  water, 
locality,  and  general  management;  but  the  difference  in  its  prevalence 
cinder  certain  circumstances  is  so  marked  and  uniform  that  from  these 
^ts  we  may  derive  some  definite  information  as  to  the  causes  t»o»f  active 
in  development. 

The  past  history  of  the  disease  would  indicate  that  it  originated  in  this 
country  at  a  time  when  the  condition  of  swine  was  visibly  altered  from 
a  comparative  state  of  nature  to  one  of  more  perfect  domestication. 
When  the  country  was  new,  affording  almost  unlimited  range,  t^e  hogs 
bred,  grew  up,  and  roamed  in  the  forest  until  maturity.  Being  allowed 
the  tree  use  of  their  noses,  and  being  omnivorous  in  nature,  they  fed  on 
w^orms,  roots,  mast,  and  such  other  food  as  was  provided  and  given  them 
by  their  owners;  they  exercised  as  their  inclination  or  necessities  in- 
clined them;  had  free  access  to  numerous  springs  and  streams  of  mn- 
tiing  water;  slept  in  storm-sheltered  thickets  on  beds  of  clean  leaves, 
and  enjoyed  under  these  circumstances  a  vigor  of  constitution  and  an 
immunity  from  disease  unknown  to  the  modem  swine-breeders  of  the 
country.  As  the  country  became  more  densely  populated,  rendering  it 
necessary  to  clear  up  and  inclose  the  land  for  agricultural  purposes,  the 
iank,  active,  long-nosed  animal  of  the  pioneer  age  began  to  disappear 
n  order  to  give  place  to  a  new  and  more  advanced  civilization  in  the 
liistory  of  bin  race.  A  close  business  calculation  demonstrated  that  a 
log  fed  to  profit  on  food  produced  by  manual  labor  must  have  an  inbred 
tendency  to  take  on  flesh,  and  that  tendency  encouraged  by  close  con- 
inement  and  high  feeding. 

The  hog  of  to-day  is  the  result  of  persistent  in-breeding  for  an  obese 
[labit,  encouraged  by  want  of  exercise  and  over-feeding.    An  animal 
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quite  comely  in  shape,  early  in  maturity,  of  strongly-developed  fattening 
tendencies,  and  of  enfeebled  constitution,  is  the  intelligent  and  natural 
result.  An  animal  thus  deprived  in  part  of  the  constitutional  vigor  of 
its  ancestors,  forced  to  give  in  part  the  instinctive  habits  of  its  race  in 
obedience  to  the  regulations  of  modem  farming,  must  necessarily  have 
acquired  a  diseased  tendency.  If,  under  these  circumstances  in  the  era 
of  modem  swine-breeding,  the  animal  is  more  exposed  to  causes  produc- 
ing disease,  a  general  prevalence  of  disease  must  be  the  result.  Do 
such  causes  geneitilly  prevail,  which,  operating  upon  well-known  prin- 
ciples in  animal  j^hysiology,  are  calculated  to  produce  the  disease, as  we 
have  observed  it  I "  K  not,  we  are  forced,  in  the  absence  of  visible  and 
rational  causes,  to  indulge  in  hypothesis,  and  seek  some  hidden  poison 
which,  operating  to  produce  the  disease,  may,  therefore,  propagate  it  by 
contagion. 

We  have  assumed  that  the  animal  of  the  present  period  is  one  of 
impaired  constitution,  and  that  its  habits,  as  imposed  by  the  will  of  the 
farmer,  as  to  food,  water,  cleanliness,  exercise,  and  rest,  do  not  approach 
BO  nearly  a  strict  observance  of  the  laws  of  health  as  do  the  instinctive 
habits  of  the  animal  in  an  unrestrained  state  of  nat-ure.  The  habits  in 
the  latter  state  have  been  briefly  alluded  to  already.  What  are  the 
altered  conditions  that  conflict  with  the  laws  of  health  as  imposed  by 
the  former  state  ? 

FOOD. 

In  considering  this  branch  of  the  inquiry  we  will  examine  briefly  the 
subject  of  food.  The  hog  is  an  omnivorous  animal;  he  eats  both  animal 
and  vegetable  food ;  his  i^stinct  demands  and  his  health  requires  it.  In 
his  native  state  he  obtains  the  animal  food  required  by  the  industrious 
use  of  his  nose  in  digging  for  worms  and  insects;  but  the  most  improved 
methods  of  modem  swine-breeding  have  proclaimed  the  nose  of  the  hog 
a  useless  api)endage,  and  bred  it  to  the  smallest  jMJSsible  size — a  thing 
of  beauty 'to  adorn  a  ring.  TTie  animal,  thus  deprived  of  the  natural 
means  of  obtaining  a  supply  of  animal  food,  is  forced  to  subsist  almost 
exclusively  upon  vegetable  diet,  consisting  almost  wholly  of  com.  That 
this  style  of  feeding  long  pursued  is  not  conducive  to  the  highest  state 
of  health  would  seem  self-evident.  In  the  hog-growing  districts,  com 
alone  is  often  the  only  food  fed  to  swine  i'rom  birth  to  slaughtering, 
and  it  is  in  these  districts  that  the  disease  is  most  prevalent  and  fataL 
On  the  contrary,  hogs  fed  the  oti'al  from  milk  and  cheese  factories,  or 
fiom  city  and  hotel  garbage,  are  always  most  free  from  disease.  In  the 
city  of  New  Albany,  Indiana,  there  are  more  swine  to  the  square  mile 
than  elsewhere  in  the  State ;  their  rights  are  somewhat  sacred ;  they 
run  in  every  street,  sleep  in  every  alley,  and  bre^ik  into  almost  every 
yard ;  as  scavengers  they  constitute  a  sort  of  independent  body  of  health 
police,  auxiliary  to  the  board  of  health ;  the  average  councilman  regards 
them  in  some  s(?nse  as  his  constituency,  and  the  people,  therefore,  have 
vainly  prayed  for  hog-ordinances  and  hog-cholera',  and  still  the  animal 
feeds  ui)on  our  boiuity,  multiphes  his  race,  and  almost  defies  disease. 

WATER. 

Dunng  the  (by  months  of  the  fall  season  it  seldom  hapi)ons  that  hogs 
have  a  proper  supply  of  good  pure  water,  even  in  well-watered  districts 
of  country.  In  all  the  herds  examined  where  the  disease  ])rcvaileil,  in 
but  oni*  instance  wiis  a  proi)er  supi)ly  of  pure  Avatcr  observed;  in  a  large 
number  of  cases  there  was  positively  no  water,  only  thin  mud  at  t£e 
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watcring^  place.    At  the  farm  of  Mr.  Qninn,  near  Hartsvillc,  Indiana, 
where  the  disease  was  prevailing,  twelve  heaa  of  sick  animals  were  nm- 
ning  in  an  inclosure,  and  when  the  proprietor  was  asked  about  the  sup- 
ply of  water,  he  said, "  There  was  plenty — a  good  spring.''    On  personal 
examination  the  spring  was  found  to  issue  f^m  a  hill-side,  with  but  lit- 
tle incline ;  from  the  place  where  it  issued  to  the  point  where  it  disap- 
X>eared  from  exhaustion — a  distance  of  some  40  feet — there  was  a  long 
bed  of  tliin  mud,  and  no  visible  appearance  of  running  water  at  any 
l>oint.      He  was  asked  on  our  return  when  he  last  inspected  the 
watering  place,  and  answered,  "  This  morning.''    He  was  then  asked  if 
he  thought  the  supply  of  water  at  that  spring  would  supply  a  few  horses 
or  cattle  with  water,  if  the  hogs  were  taken  out,  and  he  replied  promptly 
in  the  negative,  and  when  asked  by  what  process  of  reasoning  he  came 
to  fhe  conclusion  that  water  of  acknowledged  unfitness  for  anything  else 
was  quite  good  enough  for  hogs,  and  sick  ones  at  that,  he  replied,  in  sub- 
stance, that  hogs  would  not  use  water  until  they  rendered  it  unfit  for 
any  other  kind  of  stock ! 

We  mention  this  case  in  detail  be<5ause  it  fairly  represents  the  views 
of  the  average  farmer  upon  the  subject  of  water  for  swine — "  any  water 
is  good  eiiough  for  a  hog." 

CLEANLINBI3S. 

The  domesticated  animal  does  not  approximate  the  habits  of  his 
pioneer  ancestor  iu  point  of  cleanliness.  It  is  the  instinctive  habit  of 
the  animal  to  bathe  in  water  and  wallow  in  mud  to  counteract  heat  and 
as  a  protection  against  flies ;  but  in  a  state  of  nature,  when  the  mud  has 
served  its  purpose,  the  animal  cleanses  himself  by  Miction  with  the 
nearest  tree ;  the  filthy  bed  which  the  domestic  animal  becomes  satisfied 
to  occupy  in  a  state  of  confinement  is  never  occupied  by  animals  run- 
ning in  the  forest,  and  given  opportunity  to  make  and  change  their 
Bleeping  places  at  will — in  short,  when  allowed  to  provide  for  his  own 
existen(;e,  he  exercises  a  more  intelhgent  regard  for  his  wants  than  is 
ordinarily  exercised  for  him  by  his  owner,  who  attempts  to  superseile  in- 
stinct by  reason. 

The  frequent  allusions  made  to  the  native  hog  may  provoke  the  in- 
quiry, Are  we  to  return  to  the  ill-shapen  and  ungainly  animal  of  forty 
years  ago  1  Certainly  not.  In  this  age  of  high-priced  com,  such  an  an- 
imal is  unworthy  of  an  existence.  The  only  thing  to  be  admired  of  him 
is  his  health  unci  constitution ;  the  only  useful  lesson  to  be  derived  from 
allusion  to  his  history  is  the  means  by  which  these  were  acquired  and 
maintained.  Food,  faulty  in  character  and  wanting  in  variety;  water, 
deficient  in  quantity  and  purity ;  quarters,  too  limited  in  space  and  filthy 
in  condition,  are  the  three  leading  factors  in  the  production  of  disease  ol 
swine. 

Special  nttention  was  given  to  the  examination  of  the  surf^eland  oc- 
cupied by  diseased  animals,  and  while  tthere  were  exceptional  cases,  in 
quite  a  large  majority  of  instances  they  were  running  in  fields  producing 
quite  a  luxui  iiuit  growth  of  weeds  which,  during  that  season,  were  shed- 
ding their  s(hhI,  bloom,  and  leaves.  The  earth  wa«  exceedingly  dry  and 
dusty.  In  traveling  through  the  fields  the  animals  created  a  dust  from 
the  earth  and  from  the  weeds  also,  which,  together,  were  taken  into  the 
air-passages  and  kings  ^>ith  the  air  breathed,  constituting  an  active 
source  of  iiritation.  While  pursuing  this  branch  of  the  inquiry  we  were 
informed  by  some  intelligent  observ^ers  that  they  had  noticed  that  ani- 
mals running  in  such  fields,  particularly  wheat  and  rye  stubble,  over- 


428         REPORT   OP   THE   COMMISSIONER   OP   AGRICULTURE. 

grown  with  weeds,  were  the  most  unhealthy ;  and  under  these  circum- 
stances the  greatest  amount  of  disease  was  observed.    It  is  at  this 
particular  season  of  the  year  that  hogs  are  most  neglected.    Having  been 
turned  out  during  the  summer  months  to  take  care  of  themselvcfi,  while 
the  grass  is  green  and  lilled  with  nutritious  qualities,  they  tiiiive  and 
do  well ;  but,  at  the  approach  of  the  dry  season,  green  grass  gives  plaee 
to  that  which  is  mature  and  dry,  in  which  state  it  is  indigestible  and 
constipating.    The  water  at  this  particular  season  fails.    It  is  also  at 
this  season  that  swine  keep  their  skin  clothed  with  mud  as  a  protection 
against  flies,  seriously  interfering  with  its  healthy  functions  as  auxiliary 
to  the  lungs  and  other  depurating  organs  of  the  body.    This  is  the 
season  when  the  cold  nights  precipitate  heavy  dews,  and  while  ran- 
ning  through  the  grass  and  weeds,  during  tiie  nights  and  early  morn- 
ing hours,  the  animals  become  wet  and  cold,  to  be  dried  off  and  scorohed 
in  heat  and  dust  at  the  returning  noonday.    During  the  nights  they 
are  chilled,  sending  the  blood  from  the  surface  to  the  internal  organs 
of  the  body,  and  breathe  a  damp,  cold  atmosphere;  during  the  day 
they  are  overcome  with  enervating  heat,  and  breathe  a  dry  atmosphere, 
loaded  with  dust  and  dry  particles  of  decaying  vegetation.    Is  not  this 
an  array  of  existing  circumstances  well  calculated  to  excite  catarrhal 
affections,  and  are  not  Hiese  conditions  as  universally  present  over  a 
large  area  of  country  as  the  disease  itself!    It  may  be  objected  that  the 
disease  sometimes  prevails  where  the  conditions  mentioned  are  wanting. 
That  it  does  prevail  in  some  instances  where  there  is  no  visible  cause 
for  its  production  is  true,  but  Uie  instances  are  of  rare  occurrence.    As 
before  statecL  it  prevails  again  in  an  active  and  fatal  form  during 
the  months  of  February  and  March.    This  is  tiie  season  when  bronchial 
and  lung  diseases  prevail  among  the  human  family,  due  to  the  atmos- 
pherical changes,  and  exposure  to  the  damp  earth  then  in  a  state  of 
alternate  freezing  and  thawing.    Swine  are  similarly  affected  during 
that  period  of  the  year  from  the  same  cause;  and  being  more  generally 
exposed  to  these  causes  than  the  human  family,  are  more  liable  to  such 
diseases  in  their  epidemic  form.    The  principal  objection  to  this  rational 
theory  of  the  cause  of  the  disease  is  that  it  is  found  to  exist  at  other 
seasons  of  the  year  than  those  mentioned,  and  under  circumstances 
where  almost  all  the  conditions  named  are  wanting.    In  a  few  instances 
we  observed  it  where  there  was  no  visible  want  of  first-class  care  in  the 
management  of  the  swine  as  to  food,  water,  cleanliness,  and  shelter,  and 
when  they  were  running  on  clean  blue-gi*ass  pastures  well  shaded  and 
watered;  but  the  prevalence  of  the  disease  under  such  circumstances 
teas  exceedingly  rare.    It  is  the  general  opinion  among  farmers  that  the 
disease  is  due  to  some  specific  poison,  and  is  contagious  in  character. 
This  opinion  was  generally  entertained  by  the  farmers  of  Putnam 
county,  where  the  disease  prevailed  this  season  for  the  first  time  as  a 
general  and  widespread  epidemic.    Many  claimed  that  the  disease  was 
communicated  by  a  lot  of  diseased  swine  driven  through  that  county 
from  tlie  county  of  Boone ;  but  many  cases  occurred  on  farms  entirely 
oif  the  route  ti^veled  by  the  diseased  animals,  and  entirely  isolated 
from  public  highways,  and  upon  which  no  new  or  strange  animals  had 
been  introduced  by  purchase  or  otherwise.    A  toll-gate  keeper  living 
near  the  \illage  of  Barnbridge,  in  that  county,  had  a  few  swine  running 
at  large,  and  coming  in  close  contact  with  aU  the  animals  driven  over 
the  road,  and  still  they  had  escai,»ed  the  disease;  while  tliose  occupying 
inclosures  by  the  roadside  generadly  had  it.    Numerous  instances  were 
reported  by  reliable  and  intelligent  men,  where  the  disease  prevailed 
mjon  one  farm  with  but  a  partition  fence  separating  tlie  sick  animals 
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from  those  of  a  neighbor,  in  an  adjoining  field,  and  the  latter  not  be 
affected  by  it.  No  case  of  this  kind  was  reported,  where  a  stream  of 
water  led  from  the  diseased  herd  to  the  opposite  lot  of  animals,  in  which 
the  latter  escaped;  which  circumstance  would  indicate  that  while  the 
disease  may  not  be  strictly  contagious  it  becomes  infectious,  and  can  be 
transmitted  by  contact  with  diseased  matter.  Experimental  operations 
conducted  with  a  view  to  ascertain  this  fact  were  wanting,  because  of 
the  lack  of  absolute  knowledge  that  the  animals  operated  upon  would 
not  have  liad  disease  without  the  introduction  of  diseased  matter  by 
inoculation;  baiTing  this  doubt,  the  introduction  of  diseased  matter  into 
the  system  of  a  well  animal  produces  the  idisease  in  four  out  of  five 
tases.  It  is  a  safe  practice*  to  separate  the  sick  from  the  well  animals  at 
the  very  first  indication  of  approaching  disease.  The  eating  of  the  flesh 
Df  the  dead  animals,  dying  of  the  disease,  by  those  survivmg,  is  a  very 
reprehensible  ]jractice,  and  should  ponder  no  circimistance  be  allowed. 
The  dead  should  l)e  speedily  removed  and  buried  or  cremated.  Some 
fitrmers,  however,  claim  that  where  they  allowed  the  sick  to  eat  the  dead 
the  animals  seemed  to  recover  faster  by  the^ractice — an  observation,  if 
correctly  made,  only  demonstrating  that  the  herd  was  suflering  from 
want  of  animal  food  to  such  an  ext^t  that  that  furnished  them  in  a  dis- 
eased condition  did  them  more  good  than  harm.  Those  holding  to  the 
theory  of  contagion  generally  agi-ee  in  the  period  of  incubation  as  rang- 
ing from  ten  to  twelve  days. 

Mr.  William  B.  Taylor,  of  Martinsville,  Ind.,  a  gentleman  of  long 
experience  as  a  feeder  and  packer,  and  an  intelligent  observer  of  the 
disease,  states  that  when  a  herd  of  diseased  animals  were  turned  in  a 
field  with  others  not  previously  exposed,  that  the  disease  would  almost 
invariably  run  through  the  entire  diseased  herd  before  attacking  the 
others ;  and  Mr.  Joseph  Goss,  of  Gosport,  Ind.,  a  feeder  and  packer  of 
forty  years'  experience,  and  a  most  careful  and  intelligent  observer,  cor- 
roborates the  statement  of  Mr.  Taylor. 

THE  DISEASE  AS  AFFECTING  DIFFERENT  BREEDS. 

This  branch  of  the  inquiry  was  forced  upon  our  attention  by  certain 
parties  who  claimed  in  behalf  of  certain  breeds  of  swine  a  partial  or 
complete  immunity  from  the  disease.  Unfortimately  our  field  for  obser- 
vation in  this  regard  was  not  good,  since  all  the  animals  observed  were 
grades  in  which  the  Poland-China  and  Berkshire  blood  largely  pre- 
dominated. The  best  information  gained  upon  the  subject  was  to  the 
effect  that  the  breeds  for  which  such  immunity  was  claimed  were  those 
not  in  general  use,  and  that  the  absence  of  loss  from  such  breeds  is  due 
to  the  small  number  of  such  animals  existing  in  the  diseased  districts. 
Such  claims  were  made  in  behalf  of  the  Chester  Whites  and  Jersey  Beds. 
We  saw  none  of  either  of  these  breeds  in  our  travels,  either  sick  or  welL 
The  latter  breed  may  have  a  partial  immunity  from  these  considerations. 
It  is  an  Eastern  bred  animal,  developed  in  a  section  where  in-breeding, 
close  conliiieni(*nt,  and  over-feeding  and  monotonous  diet  are  not  so  gen- 
erally praeticod  as  in  the  West,  and  that  breed  has,  therefore,  possibly 
a  better  constitution  with  which  to  resist  diseased  tendency. 

RECURRENCE  OF  THE  DISEASE. 

All  experienced  feeders  agree  in  the  opinion  that  animals  having  the 
disease  and  recovering  from  it  seldom  have  a  second  attack,  and  state 
that  in  purchasing  animals  to  feed  preference  is  always  given  to  thoae 
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tiiat  have  gone  through  with  the  disease.  We  are  inclined  to  accept 
this  opinion  as  of  little  consequence,  for  the  reason  that  such  as  are  fed 
for  pork  do  not  afford  a  suflBicient  lapse  of  time  to  clearly  demonstrate 
this  point  5  and,  on  the  contrary,  among  breeding  animals  that  are 
allow  ed  to  live  older,  in  which  timely  opportunity  is  given,  our  informa- 
tion is  that  a  second  attack  is  not  an  unusual  occurrence. 

HEREDITARY  EFFECT  OF  THE  DISEASE. 

Females  having  the  disease  when  breeding  almost  invariably  csust 
their  young.  If  they  escape  that  accident,  the  offspring  usually  die 
very  soon  affcer  birth.  Subsequent  litters  Irom  the  animal,  after  com- 
pletely recovering  from  the  disorder,  do  not  appear  to  be  wanting  in 
vigor,  and  do  not  exhibit  a  greater  aptitude  for  the  disease  than  other 
animals.  « 

PREVENTION  OF  THE  DISEASE. 

The  widespread  prevalence  of  the  disease,  its  rapid  course  and  dread- 
ful fatality,  warrant  the  opmion  that  measures  of  prevention,  if  discov- 
ered and  applied,  wiU  be  much  more  beneficial  in  result  than  the  discovery 
of  a  successful  line  of  treatment  for  the  disease,  unless  that  treetm^it 
shall  consist  of  some  specific  remedy,  a  practical  use  of  which  can  be 
made  by  the  farmers  in  all  stages  of  the  complaint.  That  such  a  remedy 
will  be  discovered,  we  are  of  opinion,  is  not  within  the  range  of  proba- 
bility. The  measures  necessary  to  prevent  disease  in  domestic  ajnimnJa 
embrace  within  their  range  a  careful  study  of  their  natural  habits  and 
wants,  and  a  strict  observance  of  the  laws  of  health  that  govern  all 
animal  Hfe,  the  principles  of  which  are  the  same  in  their  apphcation  to 
the  inferior  animals  as  to  man.  Those  errors  alluded  to  when  considering 
the  cause  of  the  disease^  as,  in  our  opinion,  largely  contributing  to.  2 
not  wholly  the  cause  of,  its  development,  must  be  corrected.  The  idea 
that  swine  are  exempt  from  the  ordinary  laws  governing  health,  and 
will  thrive  under  any  and  all  circumstances,  must  be  abandoned.  Forced 
to  keep  pace  in  his  superior  development  with  the  civilization  of  the  age 
in  which  he  Uves,  he  requires  additional  care  in  his  management  in 
order  to  ward  off  me  numerous  ills  to  which  he  is  liable,  many  of  which 
were  unknown  to  his  race  in  its  unimproved  state  of  nature.  The  food 
of  the  animal  should,  at  all  times,  consist  of  the  greatest  x>ossible 
variety;  the  water  dntnk  should  be  strictly  pure;  too  many  animals 
should  not  be  herded  together;  the  young  animals  should  be  kept  to 

hemselves;  frequent  change  of  locality,  by  shifting  from  one  field  to 
a.nother;  Uie  frequent  plowing  up  or  burning  over  of  the  lots  usually 

lenoted  as  hog-lots  in  order  to  disinfect  them;   frequent  change  of 
jAAping.piaces,  and  the  removal  and  destruction  of  old,  filthy  bedding-' 

.^ctierial.    During  the  dry  fall  months,  when  the  swine  are  running  at 

^^-ee,  the^  should  b^  daily  inspected,  and  at  the  approach  of  that  period 
n  t^*  ^jionniATit  ^ass  is  giving  place  to  the  mature  and  dry,  laxative 
l,  siiv.  -^    -ii^h  or  oil-cake;  or  aperient  medicine,  as  linseed-oil 

jimii^..    ..  a.     .    cxx  to  counteract  the  constipating  effect  of  the  dry 

'      '  '-xing-places  daily  inspected;  if  running  in  open  fields 

'«  and  grass,  they  should  be  taken  out  at  night  and  kept 
'^^  grass,  and  turned  into  woods,  if  there  is  such  a  place 

x\uj^ ric;  i]iK      Miould  be  kept  from  weedy  and  stubble  fields  during  the 

1-  '  dusty  i)erxv,a  of  the  fall  season,  both  day  and  night.    When  confined 
*.lose  pens,  thes'^   ^'^^^   ihonUi  be  cleaned  daily,  and  disinfected  when 

,.  .*'^    '«  s<-PTir»b.  h^  .^       ,r    oo-nrwarqjEj    #»lilnrii)».t-Ad  IJTTlftj  or  With  diy* 
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firesh  dirt.  The  opinion  tliat  com,  almost  alone,  is  sufficient  food  for 
swine,  and  contains  all  that  is  necessary  for  the  growth  and  develop- 
ment of  the  animal,  will  not  be  abandoned  by  the  average  farmer  until 
after  many  costly  lessons  from  experience,  while  attempting  to  freight 
their  com  crops  to  market  through  this  uncertain  medium  of  tran8i)or- 
tation.  A  judicious  and  intelligent  system  of  in-breeding  cannot  be 
abandoned  without  a  rapid  reversion  to  the  ill-shapen  animal  of  forty 
years  ago,  and  we  do 'not  insist  that  in-breeding,  when  judiciously  and 
intelligently  practiced,  is  materially  deteriorating  m  its  influence  ui)on 
the  health  and  constitution  of  swine;  it  ijs  only  by  coupling  animals  near 
related,  that  have  a  constitutional  defect  or  a  diseased  tendency,  and 
where  these  defects  and  tendencies  are  duplicated,  that  such  a  course 
Deeomes  positively  injurious.  In  the  natural  state  of  swine,  when  run- 
ning at  large  and  growing  up  without  man's  intervention,  in-breeding 
frequently  occm*s;  and  the  bad  tendencies  are  warded  off  by  the  more 
-vigorous  males  fighting  off  or  destroying  the  feeble  ones  and  becoming 
the  sires  of  the  race.  Thus  nature  provides  for  a  "survival  of  the 
fittest."  In  artificial  breeding,  the  selections  made  for  breeding  purposes 
are  too  often  made  with  si>ecial  reference  to  shape  and  beauty,  and  too 
little  consideration  is  given  to  vigor  and  constitution.  There  is  no  prac- 
tical test  made  in  the  i)rize-ring  between  the  most  comely  male  and  his 
less  handsome  brother,  as  to  wMch  is  by  nature  best  entitled  to  become 
the  sire;  but  the  breeder  makes  the  choice  from  other  considerations 
than  "might  makes  right.''  Good  feeding  is  the  counterpart  of  good 
breeding;  but  there  is  a  marked  difference  between  good  feeding  and 
overfeeding  or  stuffing.  GxkmI  feeding  consists  in  giving  an  amount  of 
good  healthy  food  in  sulficient  variety  to  provide  for  the  waste  of  the 
body,  and  in  quantity  only  sufficient  to  develop  the  future  growth  of  the 
animal.  Overfeedmg  or  stuffing  consists  in  pushing  the  amount  of  food 
to  the  full  assimilative  capacity  of  the  animal,  with  a  view  to  the  greatest 
possible  amount  of  excessive  flesh.  The  first  is  essential  to  good  breed- 
ing; the  other  is  deteriorating  to  the  constitutional  vigor  of  the  animal. 

TREATMENT  OF  THE  DISEASE. 

This  branch  of  the  subject  we  might  sum  up  in  these  few  words:  No 
remedy  was  discovered  having  any  marked  beneficial  effect  ux)on  the 
disease  when  on(5e  fully  estabhshed ;  no  farmer  was  found  who  ever  in 
his  own  experience  tried  any  remedy  or  remedies  that  seemed  to  exert 
any  well  marked  curative  effect  upon  the  disease.  Many  isolated  cases 
were  reported ;  one  animal  recovered  by  having  the  tip  end  of  its  tail 
cut  off';  two,  by  being  saturated  with  coal-oU,  and  a  few  others  of  like 
absurdity. 

The  announcement  of  the  names  of  the  individual  members  of  the 
commission  ai)pointed  to  conduct  this  examination  brought  to  our  notice 
by  letter  a  lar^re  number  of  so-called  hog  "cholera  cures,"  which  their 
several  ])r()i)rietors  asked  us  to  test,  or  allow  them  to  test  in  our  pres- 
ence. As  the  requests  were  coupled  with  the  expressed  or  understood 
condition  tliat  in  case  said  remedies  proved  efficient  cures  their  proprie- 
tor should  have  the  benefit,  for  his  private  use  and  gain,  of  an  official 
indorsenicMit  of  the  remedy,  we  did  not  think  the  investigation  of  such 
remedies  lor  such  purpose  came  within  the  range  of  duties  properly 
devohing  ni)on  a  commission  appointed  to  make  an  investigation  at  the 
pubUc  expense  for  the  public  good,  and  therefore  declined  to  answer  all 
communications  relating  to  such  subjects.  What  valuable  discoveries 
left  in  temporary  obscurity  by  our  course  in  the  matter  time  aloue  most 
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disclose.    We  must  say  that  in  this  matter  we  were  not  influenced  by 
a  strict  regard  to  the  observance  of  a  high-toned  professional  code  of 
medical  ethics,  but  entirely  from  a  sense  of  the  proper  discharge  of  a 
public  duty.    The  sick  herd  of  Mr.  Quinn,  previously  alluded  to,  was 
taken  as  one  offering  a  fair  opportunity  for  treatment.    The  sick  animals 
were  all  in  the  formative  stage  of  the  disease,  and  surrounding  circum- 
stances seemed  favorable  to  their  cure.    They  were  confined  to  proper 
limits,  in  a  pen  well  situated  as  to  health  and  co&ifort^  and  were  given 
a  dose  of  purgative  medicine  as  a  starting  point,  consisting  of  Glauber 
salts.    It  was  observed  by  all  with  whom  we  conversed  that  a  larger  i)er 
cent,  of  r^overies  occurred  from  among  those  animals  that  at  the  com 
mencement  of  the  disease  had  vomiting  and  diarrhea  than  from  others 
GDhe  dry  and  hard  condition  of  the  fecal  matter  found  in  the  animals  dis- 
sected leads  to  the  belief  that  purgatives  at  the  commencement  of  disease 
would  always  be  a  judicious  course.    Bromide  of  ammonia  was  then 
given  in  solution  in  doses  of  30  grains  every  six  hours.    This  remedy  we 
■tested  at  the  suggestion  of  the  Agricultural  Department,  at  the  instance 
of  a  gentleman  who  insisted  that  inasmuch  as  it  exerted  a  salutary  effect 
in  the  disease  of  cholera  as  affecting  the  human  subject,  it  might  prove 
equaUy  beneficial  in  such  disease  in  swine.    So  it  might,  but  we  did  not 
find  that  an  analogous  disease,  and  therefore  the  remedy  having  no 
properties  calculate  to  meet  the  character  of  the  disease  that  we  did 
find,  proved  of  no  practical  benefit  in  its  treatment,  the  animals  dying 
in  about  the  same  proportion  as  when  not  subjected  to  any  plan  of  treat- 
ment, but  left  entirely  to  themselves.    Mr.  Stadda's  herd,  in  the  same 
coun^,  was  subjected  to  the  same  plan  of  treatment  with  the  same  re- 
sults.   The  herd  of  Mr.  Thomas,  in  Harrison  county,  was  treated  under 
our  direction  by  giving  a  imld  purgative  at  the  commencement  of  the 
disease,  and  during  the  acute  inflammatory  state  of  the  complaint  ad- 
minist^d  antimonials  as  a  sedative  to  the  circulation,  and  in  the  sec- 
ond stage  tonics  and  nutritious  food  of  milk,  mill-feed,  and  vegetables, 
but  the  per  cent,  of  deseths  remained  much  the  same  as  when  not  treated 
Other  isolated  cases  occurred  under  circumstances  where  extra  care  and 
effort  was  made  in  trying  to  effect  a  cure  by  several  different  lines  of 
treatment,  but  candor  compels  the  admission  that  as  far  as  relates  to  the 
discovery  of  any  plan  of  treatment  proving  sufficiently  eflicient  to  enti- 
tle it  to  respectable  consideration,  our  efforts  were  witj^out  good  results. 
And,  lest  our  speculations  and  theories  as  to  the  proper  line  of  treatment 
may  be  wrong,  and  present  further  obstacles  in  the  way  of  the  discovery 
of  a  successful  remedy,  we  will  refrain  from  giving  them,  preferring  to 
present  such  points  only  as  we  fully  believe  will  be  of  practical  value. 
I  remain,  very  respectfully,  your  obedient  servant, 

D.  W.  VOYLES,  M.  D. 
New  Albany,  Ind.,  November  23, 1878. 


REPORT  OF  D.  E.  SALMON,  Y.  S. 

Hon.  William  G.  Le  Due, 

Commissioner  of  Agriculture : 

Sm :  In  my  investigations  of  the  contagious  hog-fever  as  it  exists  in 
North  Carolina,  it  has  been  my  endeavor  to  decide  those  points  which 
it  was  indispensable  for  me  to  know  before  adopting  preventive  meas- 
ures, rather  than  others  which  might  be  equally  interesting  from  a  scien- 
tific standpoint.    What  is  the  percentage  of  loss  from  swine  disease  in 
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this  State  f  Is  it  one  and  the  same  disease  from  which  the  hogs  are 
dying  in  the  different  partg  of  it !  If  but  one,  what  are  its  symptoms, 
post-mortem  appearances,  Mature,  and  cause  f  And  what  are  the  means 
by  which  such  losses  may  be  diminished  or  entirely  prevented  f  These 
are  the  questions  which  it  seemed  most  important  to  qnswer ;  they  are 
those  to  which  my  time  has  been  entirely  devoted. 

It  was  found  very  difficult  to  obtain  information  of  localities  in  which 
the  disease  existed ;  for  although  requests  were  made  through  our  news- 
papers for  such  information,  and  although,  as  I  have  since  learned,  swine 
were  dying  largely  in  every  section  of  the  State,  I  received  during  the 
whole  time  but  three  letters  naming  such  localities.  If  to  this  we  add 
that  a  large  part  of  this  State  is  without  railroads ;  that  tlie  farms  are 
large^  and,  consequently,  the  country  is  thinly  settled ;  that  usually  but 
few  hogs  are  kept  on  each  place,  it  is  seen  that  a  great  part  of  the  time 
must  have  been  spent  in  unproductive  work  in  searching  out  infected 
localities,  and,  when  these  were  found,  in  traveling  from  farm  to  farm  to 
find  herds  suitable  for  experiment,  or  dead  animals  for  examination. 
These  facts  must  explain  the  small  number  of  experiments  which  I  was 
able  to  carry  out. 

To  give  a  connected  view  of  the  subject,  and  one  convenient  for  refer 
ence,  the  report  is  presented  under  the  following  headings : 

I. 

THE  LOSSES  OF  SWINE. 

a.  Extent  of  disease,  number  and  percentage  of  deaths. 

5.  Are  the  great  bulk  of  these  losses  caused  by  one  disease,  or  are 
they  more  equally  distributed  among  all  those  to  which  these  animal<$ 
are  subject '? 

11. 

THE  CONTAGIOUS  HOG-FEVER. 

a.  Symptoms. 

1),  Post-mortem  appearances. 

c,  Kature. 

d.  Cause. 

m. 

MEANS  OF  PREVENTION. 

a.  Hygienic  and  medical  treatment. 
h.  Sanitary  regulations. 

EXTENT   OF  DISEASE,   NUMBER  AND  PERCENTAGE  OF  DEATHS. 

North  Carolina  is  a  State  with  a  great  diversity  of  soil  and  climate. 
In  the  western  or  mountainous  part  the  summers  are  not  excessively 
hot  nor  the  winters  extremely  cold,  and,  with  the  exception  of  river  bot- 
toms which  arc  of  comparatively  small  extent,  the  soil  is  rolling  and 
naturally  well  drained;  the  water  is  good;  there  is  no  malaria,  and  the 
country  is  rightfully  considered  a  very  healthy  one.  Extending  from 
the  mountains  for  two  hundred  miles  eastward  is  a  strip  of  country  much 
of  which  is  not  sufficiently  rolling  for  good  drainage  tln^ough  the  com- 
pact subsoil,  and  in  a  large  part  of  which  intermittent  fever  prevails  to 
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a  considerable  extent  among  people.  StiU  farther  east  is  a  strip  of 
sandy  and  swampy  country,  extremely  malarious,  and  very  subject  to 
intermittent  fever  and  other  diseases  of  malarial  origin.^ 

I^ow,  if  our  hogs  were  dying  of  unhealthy  surroundings ;  if  their  dis- 
ease or  diseases  originate  to  any  extent  fiom  malarious  emanations,  it 
is  certainly  in  this  eastern  belt  that  we  should  expect  to  find  by  far  the 
largest  percentage  of  losses.  We  should  not  be  disappointed  in  finding 
a  few  in  the  central  belt,  but  in  the  healthy,  elevated  west,  where  the 
hogs  roam  in  vast  mountain  forests,  we  should  certainly  expect  au  un- 
usual freedom  from  disease,  especially  in  summer.  Viewing  the  matter 
from  this  standpoint,  I  visited  the  western  and  central  sections,  and 
would  have  gone  to  the  seaboard  if  my  own  health  had  not  failed  me 
at  this  point. 

Fortunately  statistics  have  been  collected  of  the  number  of  deaths 
among  swine  in  the  different  paits  of  the  State  for  the  year  ending  April 
1, 1878,  and  these,  as  far  as  can  be  obtained  (twenty-three  counties  only 
out  of  ninety-four),  are  as  follows : 


1 — 

Connties. 


Bertie 

Buucombe . 
Burk 

Camden  — 
Chntbam . . . 
Cherokee... 

Clay 

Craven 

Cumberland 
Currituck.. 
Franklin . . . 
Guillord..-. 
Hyde 


Total  number 

Number  of 

of  swine. 

deaths. 

22, 286 

5.151 

12,  076 

3,  IW 

0,341 

1,  940 

5,586 

2.158 

27,  858 

9,103 

5,183 

538 

4,908 

1,286 

11,446 

3,493 

13, 466 

2,006 

7,064 

2,451 

16,045 

6,359 

22,  392 

1,041 

8,358 

.     %^S 

Counties. 


Lenoir .... 
McDowell . 

Martin 

Mitchell... 

Pender 

Person 

Kichmond . 
Ivobcson... 

Rowan 

Wake 

Total 


Total  number 
of  swine. 


16  604 
6,011 
12,755 
8,972 
14,964 
12,789 
10, 030 
27, 411 
14, 409 
17,44« 


304, 492 


Xnmberof 
deaths. 


3,853 
2,363 
3,670 
1^380 
1,977 
3,084 
1,192 
3,764 
1,943 
4,112 


66,910 


That  is  to  say,  hogs  have  died  to  an  alarming  extent  from  Cherokee, 
Mitchell,  and  Buncombe  counties  in  the  mountains,  to  Camden,  Currituck, 
and  Craven  on  the  seaboard.  Xor  was  the  year  above  reported  an  ex- 
ceptional one,  as  these  losses  are  now  being  repeated  in  Haywood  and 
Yancy  in  the  west,  and  from  thence  in  localities  eastward  to  the  sea. 
Speaking  in  round  numbers  we  have  reports  here  from  one-fourth  of  the 
counties  in  the  State,  and  these  counties  in  1870  contained  about  one- 
fourth  of  the  hogs  in  the  St^xte,  and  contain  now  very  nearly  the  same 
number  as  then.  We  may,  therefore,  estimate  the  losses  in  the  entire 
State  at  four  tunes  the  number  in  these  counties,  say  200,000.  Taking 
the  counties  mentioned,  the  loss  amounts  to  21 J  per  cent,  of  the  w^hole 
stock,  and  ranges  from  3S.J  i^er  cent,  in  Camden  to  only  4^  i)er  cent,  in- 
Guilford. 

ARE  THESE  LOSSES  THE  RESULT   OF  A  SINGLE  DISEASE? 


This  question  has  been  raised  again  and  again,  wlienever  any  measure 
has  been  inoposed  for  diminishing  the  death-rate  of  these  animals,  and 
notwithstancling  investigators  in  widely  dilierent localities  have  observed 
simikir  sym])toins  and  similar  post-moricm  ap])earances,  the  great  ob- 
jection to  sanitary  hiws  has  always  been  the  uncertainty  in  regard  to  the 
ali'ection  or  alfo>ctioiis  from  which  death  occurred.  It,  therefore,  seemed 
advisable  to  xhit  a  large  part  of  the  State  in  order  to  decide  this  ques- 
tion of  ])rimary  importance.  The  disease  was  seen  by  the  writer  in 
HayAvood,  Biu  Lcojnbe,  and  McDowell  counties,  in  the  mountain  district, 


DISEASES   OF   SWINE   AND   OTHER   ANIMALS.  435 

in  Eowan,  Mecklenburg,  Lincoln,  Gaston,  and  Alamance,  in  the  central 
l)elt,  and  particular  inquiries  were  made  of  those  who  had  observed  it 
in  tiie  counties  bordering  on  the  coast.  Several  counties  not  enumera- 
ted above  were  \isited,  but  I  was  not  successful  in  finding  infected 
localities.  My  greatest  regTet  is  that  I  was  not  able  to  make  personal 
observations  in  every  part  of  the  State. 

In  each  of  the  counties  mentioned  a  considerable  number  of  herds 
wave  visited  and  examined,  and  without  exception  the  living  animals 
presented  similar  symptoms,  and  the  dead  ones  showed  similar  changes 
in  the  dLft'cront  organs  of  the  body.  Slight  variations  were  of  course 
[)bser\ed,  as  is  always  the  case  in  any  disease,  but  these  were  as  great 
between  diffen^iit  individuals  of  the  same  herd,  sick  at  the  same  time, 
di&  between  ditlc  rent  herds,  even  in  different  counties.  And,  what  is  of 
^eat  importance,  1  did  not  find  a  single  case  in  which  it  could  possibly 
be  supposed  that  death  resulted  from  a  local  disease;  but  in  every 
ease  a  vai-ii^ty  of  organs,  belonging  to  different  apparatus,  were  found 
diseased ;  tlie  blood  often  showed  marked  changes;  there  were  extrava- 
sations in  \  arious  parts  of  the  body,  and  always  inflammation  of  the 
lungs  and  laige  intestuies,  generally,  also,  of  the  heart,  and  often  of  the 
Byes;  the  skin,  too,  was  oiten  plainly  affected,  and  the  temperature  was 
found  to  be  increased  before  any  other  symptoms  of  disease  were  in  the 
least  apparent. 

Considering  all  these  facts,  there  can  be  no  doubt  that  these  animals 
all  died  of  a  general  disease — a  disease  not  caused  by  changes  in  any 
single  organ ;  but,  on  the  contrary,  a  disease  which  caused  the  various 
organic  changes  observed;  Again,  from  the  similarity  of  symptoms  in 
all  these  cases  which  I  saw,  and  in  those  reported  to  me  from  otiier 
parts  of  the  State,  and  from  the  correspondence  in  post-mortem  appear- 
ances, there  can  scarcely  remain  a  shadow  of  doubt  that  the  great  mass 
of  tiie  hogs  dying  in  Xortli  Carolina  are  affected  by  one  and  the  same 
disease. 

SYMPTOMS. 

An  increase  of  temperature  precedes  for  an  undetermined  and  prob- 
ably variable  length  of  time  the  appearance  of  all  other  symi)tom8. 
In  one  lot  of  seven  teu-months-old  pigs,  only  one  of  which  showed  symp- 
toms of  disease,  the  six  remainiag  had  a  temperature  varying  from 
103.60  F.  to  lOG^  F.,  and  this  temperature  was  preserved  unaltered  for 
six  days,  with  no  other  changes  in  the  condition  of  the  animals  than 
increased  dullness  of  the  eyes,  a  general  unthrifty  condition  and  a  disin- 
clination to  search  for  food,  although  the  appetite  was  still  good.  The 
pig  first  affected  ilied  about  this  time,  and  a  post-mortem  examination 
left  no  doubt  of  the  disease. 

In  another  lot  of  ten  three-months-old  pigs,  but  one  of  which  was 
plainly  sick,  six  had  a  temperature  ranging  from  104jo  F.  to  107^  F. ; 
with  one  this  was  103^0  i?.^  with  two  101^  F.  and  102^  respectively,  while 
with  the  sick  one  it  reached  107.4^  F. 

In  a  herd  of  twche,  from  which  one  had  just  died,  and  one  was  plainly 
sick,  four  otlicrs  showed  a  temperature  from  103 Jo  F.  to  107^  F. 

In  a  lot  of  fourteen  animals,  one  had  died,  one  was  plainly  sick,  and 
three  others  had  a  temperature  from  103^  F.  to  104^  F. 

Of  five  pi.us,  one  had  just  died,  three  had  a  temperature  oi  105^  F.  to 
106O  F.,  and  the  remaining  one  lOo'^  F. 

Of  eleven  ho;:!.s,  two  had  died,  one  was  i)lainly  sick,  and  five  had  a 
temperature  ranging  from  103^  F.  to  lOG^  F. 

From  these  and  similar  cases  it  has  seemed  probable  that  a  high  tern- 
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perature  may  exist  several  weeks  before  other  symptoms  are  manifested, 
or  eveu  that  the  disease  may  in  some  cases  be  coniined  to,  and  run  its  course 
in,  the  blood,  without  a  localization  in  any  organ  or  organs.  Such  a 
view  is  also  sustained  by  the  often-observed  fact  that  when  the  cholera 
exists  in  a  herd,  animals,  which  show  no  positive  signs  of  sickness,  are 
found  in  an  unhealthy  condition,  and  cannot  be  made  to  thrive  and 
fatten.  This  point,  however,  remains  to  be  cleared  up  by  future  inves- 
tigations. An  objection  may  be  brought  to  the  lower  temperature  here 
recorded,  that  according  to  other  observers  it  is  common  to  find  a 
temperature  of  103o  F.  to  104^  F.  in  healthy  animals.  This,  however, 
does  not  agree  with  the  observations  which  I  have  been  able  to  make. 
La  one  herd  of  ten,  the  last  of  a  much  larger  number  which  had  been 
reduced  by  this  disease,  aU  of  which  appeared  healthy  and  thriving,  not 
one  showed  a  temperature  by  my  thermometer  as  high  as  103^  F.  In 
several  other  herds  of  healthy  animals  which  I  examined,  but  notes  of 
which  were  not  preserved,  the  temperature  was  found  to  range  fipom 
960  F.  to  102^0  Y.  In  nearly  all  these  cases  the  animals  were  csdled  up 
from  fields  where  they  were  running  at  liberty,  and  were  immediately 
examined.  So  that,  although  there  may  be  differences  in  thermometers, 
I  think  there  can  be  little  doubt  from  these  observations  that  an  increase 
of  temperature  precedes  other  symptoms  by  a  number  of  days. 

The  first  symptoms  apparent  externally  are  a  dullness  of  the  eyes,  the 
lids  of  which  are  kept  nearer  closed  than  in  health,  with  an  accumular 
tion  of  secretion  in  the  comers ;  there  is  hanging  of  the  head  with  lopped 
ears,  an  inchnatiQn  to  hide  in  the  litter,  to  lie  on  the  belly,  and  keep 
quiet;  as  the  disease  advances  there  is  considerable  thirst,  more  or  less 
cough,  a  pink  blush,  rose-colored  spots,  and  papular  eruption  on  the 
skin,  particularly  along  the  beUy,  inside  of  thighs  and  fore-legs,  and 
about  the  ears.  There  is  accelerated  respiration  and  circulation,  increased 
action  of  the  flanks  in  breathing,  tucked-up  abdomen,  arched  back, 
swelling  of  the  vulva  in  the  female,  as  if  in  heat;  sometimes,  also,  of  tiie 
sheath  in  the  male;  loss  of  appetite,  and  tenderness  of  the  abaomen; 
occasionally  there  was  persistent  diarrhea,  but  generally  obstinate  con- 
stipation. In  some  cases  large  abraded  spots  are  observed  at  tlie  pro- 
jecting parts  of  the  body,  caused  by  separation  and  loss  of  the  epidermis; 
in  these  cases  a  slight  blow  or  friction  on  the  slcin  is  sufficient  to  produce 
such  abrasions.  In  many  cases  the  eruption,  blush,  and  spots  are  entirely 
absent;  petechije  were  formed  in  about  one-third  of  the  cases;  in  one 
outbreak,  chiefly  confined  to  pigs  in  which  the  eruption  was  remarkably 
plain,  there  was  considerable  inflammation  of  and  discharge  from  tiie 
eyes.  Some  animals  have  a  very  disagreeable  odor  even  before  death. 
In  nearly  all  cases  there  is  weakness  or  partial  paralysis  of  the  posterior 
extremities,  and  occasionally  this  paralysis  is  so  complete  in  the  first 
stages  of  the  disease  as  to  prevent  walking  or  standing. 

The  percentage  of  animals  aflfected  and  the  violence  of  the  symptoms 
vary  greatly,  according  to  the  time  the  disease  has  existed  in  a  locality. 
In  the  early  part  of  an  outbreak  from  70  to  90  per  cent.  die.  and  most  of 
these  in  the  first  stages  of  the  disease,  from  deterioration  or  the  blood  or 
apoplexy.  In  one  case  there  was  a  loss  of  102  out  of  107  head;  in  other 
cases  whole  herds  of  30  or  40  succumbed;  later,  many  of  the  animals 
linger  for  weeks,  and  finally  die  from  persistent  lesions  of  the  lungs  or 
bowels.  In  some  instances  a  considerable  number  of  those  affected — ^20 
to  25  per  cent. — recover;  many  of  these  lose  aU  their  hair,  and  often  the 
epidermis  as  well.  Of  those  recovering,  a  very  few  fatten  rapidly  and 
do  well,  but  l)y  far  the  greater  part  cannot  be  fattened,  and  are  always 
unthrifty  and  profitiess  animals. 
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POST-MORTEM  APPEARANCES. 

In  about  one-third  of  the  cases  petechisB  and  larger  blood  extravasa- 
tions are  seen  on  the  thinner  parts  of  the  skin;  in  a  somewhat  larger 
proportion  of  cases  the  abraded  spots,  already  mentioned,  are  present; 
making  a  section  through  these,  the  skin  appears  thickened  and  of  a 
very  high  color,  but  the  sub-cutaneous  tissue  is  not  appreciably  altered. 
In  one  or  two  cases  there  was  no  effusion  in  the  abdomen,  but  in  all  tiie 
rest  this  cavity  contained  a  variable  quantity  of  liquid — sometimes  of  a 
bright  yellow  color  and  clear,  sometimes  of  a  straw  color,  and  very 
often  turbid  and  mixed  with  the  coloring  matter  of  the  blood.  In  every 
ease  the  colon  and  ceecum  were  plainly  affected,  reddened  externally, 
and  internally  showed  changes  varying  from  simply  a  deep  coloration  to 
inflammation  and  great  thickening;  in  some  cases  they  wero  studded 
with  petechiae,  in  others  there  were  none;  ulcers  of  various  sizes  were 
frequpntly  found,  and  also  thickened  fibrous,  concentric  patches,  occu- 
pying sometimes  nearly  the  entire  walls  of  these  organs.  In  one  case 
there  were  large  blood  extravasations  in  the  walls  of  both  colon  and 
csBcum,  distending  them  to  a  thickness  of  half  to  three-fourths  of  an 
inch ;  on  section,  these  spots  had  the  appearance  of  a  clot  of  black  blood  • 
they  were  fiiin  and  tough  and  did  not  yield  to  scraping  with  a  knife 
Bound,  firm  nodules,  one-half  inch  in  diameter,  were  frequently  found 
in  the  walls  of  these  bowels,  which,  on  section,  were  of  a  grayish-white 
color,  and  appeared  to  be  composed  of  compact  fibrous  tissue,  with  the 
exception  of  one  case  in  which  they  were  less  firm,  and  presented  the 
appearances  of  the  extravasated-blood  patches  already  described.  With 
the  exception  of  petechias  the  small  intestine  was  nearly  always  normal; 
in  one  case  there  were  two  or  three  patches  of  inflammation  one  to  two 
inches  in  diameter.  The  rectum  was  congested  or  inflamed  in  spots 
only ;  there  were  occasionally  the  nodular  masses  mentioned  above,  but 
in  a  majority  of  cases  this  part  of  the  intestine  showed  little  or  no  change. 

The  stomach  in  one-third  of  the  cases  was  unchanged ;  in  the  remain- 
der there  were  patches  of  inflammation  from  the  size  of  the  palm  of  the 
hand  to  the  involving  of  half  of  the  surface  of  this  organ.  Sometimes 
this  was  confined  to  the  raucous  coat,  but  often  implicated  the  whole 
thickness  of  the  walls. 

The  cavity  of  the  thorax  in  every  case  contained  a  considerable  quan- 
tity of  a  turbid,  bloody  liquid,  in  some  cases  nearly  black  in  color;  the 
pleurae  were  j^eiKTrdly  thickened  and  covered  with  false  membranes: 
the  lungs  were  constantly  found  inflamed,  occasionally  in  a  few  small 
spots  only,  but  generally  the  greater  part  of  the  lung  tissue  was  in- 
volved. Often  tliese  organs  were  greatly  congested  throughout,  and 
would  break  down  under  the  slightest  pressure.  The  bronchial  tubes 
were  also  found  congested  or  inflamed,  and  contained  considerable  frothy 
mucus,  which  in  some  cases  entirely  filled  them.  The  pericardium  was 
in  nearly  every  case  distended  with  a  turbid,  blood-colored  liquid,  but 
no  false  membranes  were  discovered,  and  only  in  one  case  a  piece  of 
coagulated  lymph  the  size  of  a  hen's  egg  was  found  floating  in  this 
liquid.  The  heart  seemed  to  be  congested  throughout  in  most  of  the 
cases,  and  had  patches  of  a  deeper  hue  than  the  rest  on  its  external 
surface.  These  })atclies  were  very  suggestijre  of  inflammation,  but  in  the 
absence  of  coagulated  lymph  this  may  be  considered  doubtful.  This 
organ  at  times  contained  clots  of  blood  of  different  consistency,  and 
always  of  dark  color,  and*at  other  times  aU  the  cavities  would  be  found 
empty.  In  all  cases  the  blood  was  very  dark,  and  generally  formed  an 
imperfect  clot,  and  the  lymphatic  glands  were  enlarged  and  greatly  con- 
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gested.  The  larynx  and  pharynx  were  found  normal  in  all  the  post- 
morteiti  examinations,  but  in  some  of  the  living:  cases  there  was  consid- 
erable swelling  about  the  larynx  and  ulcers  on  the  posterior  part  of  the 
tongue.  Tlie  liver  was  generally  as  in  health,  though  in  some  eases  it  was 
congested,  spotted,  and  softened,  and  once  was  found  smaller  and  more 
dense  than  natural.  The  bile  was  at  times  very  thick  and  dark,  and 
again  very  thin  and  of  a  bright  yellow  color.  The  spleen  was  normal  in 
two-thirds  of  the  cases ;  in  the  remainder  it  was  slightlj'  enlarged  and 
softened.  In  two  cases  the  interior  was  almost  of  a  fluid  consistency, 
while  in  one  the  organ  was  smaller  and  firmer  than  in  health.  The 
bladder  was  generally  normal,  but  in  two  or  three  cases  was  inflamed 
and  covered  with  blood  extravasations  about  the  neck,  and  contained  in 
these  cases  bloody  or  very  turbid  urine.  The  kidneys  were  seldom  more 
than  slightly  hyperjemic,  but  in  a  few  cases  there  was  considerable  ex- 
travasated  blood  in  th^  tissues  about  the  hilum,  and  on  section  the  sub- 
stance about  the  i)elvis  was  found  infiltrated  with  perfectly  black  blood. 
We  have  here  a  considerable  variety  of  pathological  changes,  the 
only  constant  ones  being  congestion  and  inflammation  of  the  lungs, 
colon,  and  caecum,  and  congestion  of  the  lymphatic  glands.  To  mention 
any  single  peculiarities  of  these  lesions  as  characteristic  of  tliis  disease 
would  not  be  possible  from  this  investigation.  Keither  the  thickened 
fibrous  patches^  the  ulcerations,  gray  elevations  of  the  intestines,  the 
cuticular  eruption,  nor  petechias  were  constant. 

NATURE   OF  THE  DISEASE. 

In  studying  th(^  nature  of  an  unclassified  disease  the  first  question 
that  occurs  to  us  is :  Is  the  affection  a  general  or  a  local  one  f  In  other 
words,  does  the  disease  originate  from  fnnctional  or  organic  disorder  of 
any  particular  organ  or  apparatus,  or  are  the  anatomical  lesions  devel- 
oped secondarily  as^the  consequence  of  a  general  afiectioni  And  this 
questiouj  as  regards  the  disease  under  consideration,  can  now  be  an- 
swered in  a  definite  and  satisfactory  manner.  Indeed,  when  we  consider 
that  the  first  sympton,  and  one  preceding  all  others  by  several  days  at 
least,  is  an  increase  of  temperature ;  that  when  localized  a  great  variety 
of  organs  belonging  to  difierent  systems  and  apparatus  are  involved,  as, 
for  instance,  the  nervous  system,  as  shown  by  occasional  paralysis  ana 
apoplexy,  the  lungs,  pleura,  bronchial  tubes,  heart,  liver,  stomach,  in- 
testines, spleen,  ladneys,  bladder,  and  skin;  that  there  are  considerable 
changes  in  the  blood,  as  shown  by  imperfect  coagulation,  solution  of  the 
coloring  matter,  and  blood  extravasations,  there  can  scarcely  remain  a 
shadow  of  doubt  that  the  trouble  is  not  a  local  but  a  general  one. 

The  next  question  in  logical  succession  relates  to  the  contagiousness 
of  the  disease.  Is  its  extension  due  to  a  principle  which  is  multiplied  in 
the  bodies  of  sick  animals,  and  which  is  of  itself  sufficient  to  cause  the 
disease  in  healthj'  ones  1  In  answering  this  question  I  will  merely  men- 
tion the  experiments  of  Professors  Axe,  Klein,  and  Osier,  which  prove 
that  the  disease  may  be  inoculated  without  detailing  thek  facts;  and  I 
will  only  allude  in  like  manner  to  the  instances  abeady  recorded  by  Dr. 
Sutton,  Professor  Axe,  and  others,  which  seem  to  prove  its  highly  con- 
tagious character.  Most  of  these  facts  lu!v<»  been  published  in  recent 
reports  of  the  Department  of  Agiiculture,  and  there  is  no  ner^d  of  repeat- 
ing them.  In  my  ovni  investigations  I  have  met  with  facts  which  en- 
tirely confirm  the  opinion  of  tliese  observers  in  regard  to  this  latter 
point.  Thus  I  have  found  the  disease  to  start  at  some  point  and  spread 
slowly  m  difl'erent  directions — not  rapidly,  as  though  dei>ending  on  at- 
mospheric conditions — and  the  rapidity  of  this  extension  depends  to  a 
very  great  degree  on  whether  these  animals  are  allowed  entire  liberty 
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or  wlietliej*  tliey  are  Ivcpt  on  tlie  premises  of  the  owner.  In  Mecklenburg 
cofmtT  no  stock,  is  allowed  to  run  at  large,  and  the  disease  existed  dur- 
ing the  pri\^ent  year,  in  some  localities,  from  early  in  the  summer,  and  up 
to  October  lirst  by  far  the  greater  part  of  the  country  was  free  from  it ; 
while  in  Alamance  county,  where  no  restraint  is  put  on  the  animals,  the 
disease  spread  from  one  extremity  of  the  county  to  the  opposite  in  a  few 
weeks.  In  ca(*li  of  these  outbreaks,  and,  indeed,  in  every  one  I  have 
observed,  it  is  do  difficult  matter  to  find  one  locality  where  the  hogs 
have  nearly  all  died  and  the  disease  has  finished  it«  work  some  weeks  or 
even  months  before,  while  in  almost  every  direction,  at  a  distance  of 
five,  ten,  or  fifteen  miles,  these  animals  are  just  taking  the  affection: 
that  is,  the  disease  has  extended  and  is  extending,  and  it  has  required 
this  length  of  time  to  travel  this  short  distance.  Can  it  be  possible  that 
an  atmospheric  or  climatic  change  would  travel  no  faster  than  thisf 
Again,  if  rU^pendont  on  such  conditions,  why  do  we  find  one  township 
devastated  by  it  and  another  not  many  miles  distant  entirely  free  from 
itf  Such  instances  are  veiy  apparent  in  Haywood,  Mecklenburg,  Lin- 
coln, and  Gaston  counties  aib  this  writing,  and  were  not  less  so  in  Bun- 
combe county  in  lvS77.  If  it  is  claimed  that  this  depends  on  the  condi- 
tion of  the  soil,  it  is  only  neccessary  to  reply  that  in  the  outbreak  just 
mentioned,  in  Buncombe  county,  there  are  no  facts  to  justify  such  a 
theory.  In  Swannanoa  township,  which  is  high,  rolling  land,  with 
very  few  bottoms,  no  swamps  or  malaria,  and  which  cannot  be  suri>assed 
for  healthfulness,  tJie  loss  was  CO  per  cent,  of  the  whole  stock;  while  in 
Upper  Ilominy,  which  has  no  advantage  over  Swannanoa  in  healthful 
location,  but  whi(^li  is  more  remote  from  thoroughfares  traveled  by  west- 
ern droves,  the  loss  was  only  2  per  cent.  It  was  probably  entirely  free 
from  this  disease. 

A  large  number  of  instances  could  be  produced  of  outbreaks  in  tliis 
State,  particularly  in  the  western  part  of  it,  clearly  traceable  to  infected 
droves,  and  this  is,  above  all,  the  case  with  the  first  introduction  of  the 
disease.  It  is  ditlicult  to  establish  exact  dates,  but  all  accurate  testi- 
mony points  to  1859  as  the  first  appearance  of  this  ti'ouble.  Some  think 
the  earliest  outbieaks  might  have  been  a  few  years  before  that  date,  but 
of  this  1  have  been  al:»le  to  get  no  evidence.  Mr.  Morris,  of  Polk  county, 
remembers  that  a  dro^e  stopped  at  his  place  in  1859 ;  that  some  of  the 
hogs  died  there  of  the  disease,  and  that  soon  afterward  this  malady 
spread  amon.cc  most  of  the  hogs  in  that  locality.  This  was  the  first  ap- 
j)earance  of  tlio  trouble  in  that  county.  Mrs.  Davidson,  of  Buncombe 
county,  reinombers  that  during  the  life  of  her  father,  who  was  a  large 
hog-raiser,  and  ^vho  lived  on  the  route  followed  by  the  droves,  no  hogs 
were  lost  by  Uns  disciise,  but  that  about  the  time  of  his  death  (1858) 
droves  eainc  tluoni^h  with  sick  animals,  and  that  this  was  the  first  ap- 
pearance of  tlie  disease  in  that  locality.  Many  other  people  who  can- 
not reiiH-mber  dates  ar<»  positive  in  the  opinion  that  the  disease  was  in- 
troduced by  droves  from  Tennessee  and  Kentucky.  One  man  remem 
bers  that  he  was  cjiij^loyed  l)y  the  drovers  to  kill  the  animals  that  were 
sick  and  cure  the  lueat.  He  also  remembers  that  these  animals  had 
diseased  1utig:s,  and  such  a  bad  odor  that  they  could  scarcely  be  dressed. 
This  was  his  lirst  experience  with  the  disease  known  as  "hog-cholera." 
Colonel  l^o]];,  our  i)resent  commissioner  of  agriculture,  informs  me  tha^ 
the  first  a])pearance  of  this  disease  in  Anson  county  was  in  1859 ;  that 
it  was  und()ul)tedly  brought  there  by  western  droves,  and  that  these  ani- 
mals died  to  such  an  extent  that  the  drovers  took  them  secretly  to  the 
woods  and  buried  them  under  brush  and  rails  to  conceal  them.  A  drover 
who  sold  liis  hogs  in  Georgia  at  that  time  informed  me  that  the  disease 
waa  first  introduced  in  tlmt  State  in  1859j  and  that  he  had  no  doubt  it 
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was  carried  there  by  the  droves.  Indeed,  I  have  found  but  ojie  opinion 
among  those  best  informed  on  this  matter,  and  that  is,  that  the  disease 
was  never  known  in  this  section  till  introduced  by  animals  driven 
fi:om  Western  States ;  and  in  some  sections  of  this  State^  a  part  of  Ala- 
mance county  for  instance,  the  disease  never  existed  till  the  present 
year. 

Judging  from  all  these  facts,  therefore,  we  cannot  escape  the  conclu- 
sions that  this  disease  is  a  contagious  fever. 

In  this  connection  there  is  one  more  question  that  is  generally  raised 
by  those  discussing  the  nature  of  this  fever,  and  that  is,  does  the  disease 
always  originate  from  pre-existing  contagious  germs,  or  is  it  often  or 
generally  developed  de  novo  as  a  result  of  improper  hygienic  surround- 
ings f  In  the  consideration  of  this  question  I  shall  confine  myself  to 
the  facts  brought  out  by  the  investigation  in  this  State,  simply  premising 
that  most  of  these  facts  are  as  true  of  the  Middle  States  and  proba- 
bly of  most  of  the  Southern  States  as  of  North  Carolina.  The  first  poiAt 
that  attracts  attention  is  the  fact  that  this  State  was  free  from  the 
disease  tiQ  about  1859,  certainly  till  it  was  introduced  by  droves  from 
other  States,  whatever  the  date  may  be ;  hogs  had  been  kept  in  tbis 
State  from  the  time  of  its  first  settlement  undoubtedly  under  similar 
hygienic  conditions,  and  yet  the  disease  had  not  appeared  up  to  that 
tiiae,  when  it  was  brought  by  imported  animals,  just  as  England  was 
free  from  contagious  pleuro-pneumonia  up  to  1842 ,  when  it  was  imported 
with  animals  from  the  Continent.  It  is  claimed  that  in  the  west  the  dis- 
ease is  produced  by  overcrowding  and  filth,  but  I  doubt  if  these  animals 
are  crowded  any  more  now  than  forty  years  ago ;  indeed,  I  was  sur- 
prised at  the  results  of  my  investigations  on  tMs  point,  for,  in  all  the 
time  I  have  been  visiting  infected  localities,  I  have  not  found  a  case  of 
overcrowding,  and  not  more  than  two  or  three  where  there  was  any- 
thing like  filthy  surroundings.  In  the  western  part  of  the  State  most  of 
the  hogs  are  kept  in  the  large  mountain  forests,  or  are  at  least  allowed  the 
run  of  the  highways  and  commons ;  in  the  east  they  either  run  in  the 
highways  and  old  fields  or  have  ample  pastures.  If  it  originates  fix)m 
restricted  range  and  unheathful  climatic  conditions,  it  is  certainly  in  the 
east  that  we  should  expect  to  hear  of  its  originating  and  proving  most 
disastrous;  but  it  was  known  in  the  mountains  as  early  as  in  the  other 
parts  of  the  State.  And  if  we  examine  the  list  of  counties  which  I  have 
given  above,  we  shall  find  it  as  fatal  in  the  elevated  and  heathfol  west* 
with  its  immense  mountain  ranges,  as  in  the  malarious  east.  I  append 
some  conspicuous  examples  of  this : 

Lo88  in  eastern  counties.  I  Loss  in  western  counties. 


Per  cent. 

Camden 38 

Lenoir 24 

Robeson 14 

Hyde 1 10^ 


Percent. 

McDoweU 37 

Buncombe 25| 

Mitchell 15i 

Cherokee 1(H 


We  find  here,  then,  just  as  largo  losses  in  the  west  as  in  the  east,  and 
just  as  small  ones  in  the  east  as  in  the  west;  in  other  words,  the 
disease  rages  irrespective  of  these  climatic  and  hygienic  extremes ;  and 
this  becomes  still  plainer  when  we  add  that  in"  Swannanoa  township 
of  Buncombe  county  the  loss  reached  CO  per  cent. 

Of  course,  at  the  present  time,  as  with  all  contagious  diseases  which 
have  existed  for  several  years  in  a  country,  there  are  some  outbreaks 
which  it  is  imi)ossible  to  trace  to  their  source;  and  it  seems  probable 
that  the  contagion  may  be  presei^ed  over  winter  in  manure,  straw,  litter, 
or  in  the  remains  of  unburied  animals  which  died  the  preceding  year. 
There  are  some  outbreaks  that  cannot  well  be  explained  otherwise,  and, 
indeed,  there  is  no  reason  to  doubt  that  this  may  be  the  case;  contains 
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germs  may  also  undoubtedly  be  carried  a  considerable  distance  by  other 
animals  or  birds,  and  it  is  lor  this  reason  that  many  farmers  have  con- 
dudedthat  pasturing  hogs  on  wheat-fields  produces  the  disease  5  but 
hogs  were  pastured  on  wheat-fields  as  well  thirty  years  ago  as  now;  why 
did  not  the  same  result  foUow  then! 

I  have  concluded,  therefore,  after  a  careful  study  of  these  facts,  that 
this  contagious  disease  does  not  originate  de  novo  in  Nortli  Carolina;  and 
that  if  the  contagious  germs  now  in  the  State  can  be  destroyed  and  their 
miportation  prevented,  we  shall  be  as  free  from  it  in  the  future  as  we 
were  before  its  first  importation,  about  the  year  1859. 

HYGIENIC  AND  MEDICAL  TREATMENT  AS  PREVENTIVES. 

It  was  one  object  of  this  investigation  to  determine  if  the  best  hygienic 
conditions,  clover  pasture,  large  range,  and  variety  of  food  have  any 
preservative  influence  against  thiaycontagion;  and  while  a  large  num- 
ber of  cases  where  these  conditions  seemed  perfect  could  not  be  coUect/Cd, 
the  few  that  were  observed  prove  that  these  alone  are  absolutely  power- 
less to  keep  off  the  disease.  Thus,  Mr.  Wadsworth,  of  Chiirlotte,  lost  117 
animals,  nearly  his  whole  stock,  which  had  the  run  of  a  clover  pasture 
and  large  wood  lot,  which  had  in  addition  slops  from  the  city  hotels,  and 
grain.  In  this  case  disinfectants  were  freely  used.  IVIr.  Davidson,  of 
HopeweU,  lost  50  per  cent,  of  his  herd  under  similar  conditions.  A  herd 
kept  at  a  slaughter-house,  in  Charlotte,  which  had  other  food  as  well  as 
the  refuse,  was  the  first  to  take  the  disease,  and  suffered  to  the  same  ex- 
tent as  others.  Indeed  I  met  with  hundreas  of  cases  where  animals  had 
large  pastures  and  other  food  in  addition  daily,  where  such  popular  pre- 
ventives as  salt  and  ashes,  sulphur,  tar,  oil  of  turpentine,  charcoal,  and 
copperas  were  freely  and  regularly  given,  where  the  majority  of  the  ani- 
mals were  neither  too  fat  to  be  vigorous  nor  so  i^oor  as  to  be  wanting  in 
this  respect,  and  yet  from  50  to  90  per  cent,  succumbed  to  this  affection. 
In  one  case  where  I  had  the  tincture  of  chloride  of  iron  given  regularly 
as  a  i)reventive,  commencing  before  any  of  the  animals  showed  even  an 
elevation  of  temperature,  and  where  they  were  in  a  large  pasture  at  a 
considerable  distance  from  any  others,  the  disease  has  appeared;  two 
have  died  and  others  will  probably  follow. 

Some  expeiiments  were  made  with  bisulphite  of  soda,  salycilic  acid, 
bichromate  of  x^otassa,  and  bromide  of  ammonia  to  determine  if  these 
have  any  power  to  arrest  the  disease  when  given  before  any  symptom  but 
increased  temperature  had  appeared;  the  results  of  these  were  as  follows 


Agi'DtS, 


Bisulphite  0/  soda. 

Experiment  No.  1 

Experiment  Xo.  " 

Experiment  No.  [I 

Salycilic  acid. 

Experiment  Xo.  1 

Experiment  No.  2  — ,  ... 

Bichromate  o/potassa. 
Experiment  No.  1 

Bromide  of  ammonia. 
Experiment  No.  1 


9  c 


Beginning  of  tem- 
perature. 


Dose  per  day. 


G  103.  GO  to  100°  F. 
4  10oi°  to  1070  F. 
3     ,  103°     to  104°  F. 


4       lOli^    to  1070  F. 
8    I  103°     to  lOCO  F. 


3    I  103JO    to  107°  F. 


l&aP     to  106°  F. 


4  drachms  . 

1  ounce 

1  to  ^  ounce 

30  grains... 
45  grains... 

igrain 

23  grains... 


o  o 


Days. 
7 
4 

7 


7 
6 


Final   tempera* 
tore. 


960  to  990  F. 
102JO  to  1050  P. 
1030  toloeoF. 


100°   to  101°  F. 
1030   to  1050  F. 


1030   to  1050  F. 


1030  toioeoF. 
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These  experiments  slioiy  that  none  of  these  a^ifents  can  be  depended 
on  to  stop  the  changes  going  on  in  the  blood  as  a  donseqnenco  of  this 
disease.  Although  both  bisulphite  of  soda  and  salycilic  acid  in  one  ex- 
periment each  appeared  to  accomplish  this,  they  failed  in  other  cases 
where  given  in  larger  doses  for  an  equal  length  of  time ;  and  when  we 
consider  that  in  ho  contagious  fever  has  a  remedy  been  discovered 
capable  of  arresting  the  course  of  the  malady,  the  doubt  in  regard  to 
the  efficacy  of  these  agents  in  this  disease  must  increase. 

SANITARY  REGULATIONS. 

Wo  are  finally  brought  to  the  irresistible  conclusion  that  sanitary 
regulations  properly  framed  and  enforced  are  the  only  means  at  our 
command  for  checking  the  ravages  of  this  disease  and  relieving  our 
Carmers  from  the  enormous  losses  at  present  occasioned  by  it.  Wecan- 
Qot  expect,  however,  that  this  desirable  object  will  be  accomplished 
without  considerable  expense,  especially  in  the  first  years  of  the  attempt. 
We  must  expect  outbreaks  in  all  parts  of  the  countiy  where  the  disease 
has  previously  existed,  caused  by  contagious  germs  which  have  been 
preserved  in  some  of  the  ways  already  mentioned;  but  we  should  bo 
encouraged  by  the  fact  that  in  most  parts  of  the  country,  at  least,  these 
germs,  unless  especially  preserved  in  straw,  manure,  remains  of  dead 
animals,  &c.,  are  entirely  destroyed  during  winter.  Thus,  in  Swannanoa 
township,  where  CO  per  cent,  of  the  hogs  died  in  1877,  there  has  been 
BO  outbreak  uj)  to  October  30, 1878.  Above  all  must  wo  realize  the 
necessity  of  thoroughly  destroying  every  particle  of  contagion  wherever 
it  appears.  Although  this  would  undoubtedly  be  very  expensive,  it 
would  certainly  be  a  great  saving,  even  at  the  start,  on  the  great  losses 
which  we  are  now  annually  experiencing;  and  if  the  work  is  thoroughly 
done  we  may  expect  that  tjiis  expense  will  be  reduced  to  a  compara- 
tively small  item  in  the  course  of  a  few  years.  At  the  worst  such  ex- 
pense would  be  much  less  than  the  use  of  a  specific?  by  individual  farm- 
ers, even  if  such  a  remedy  were  discovered,  hi  regard  to  such  regula- 
tions I  would  suggest  the  following  points  as  necessary  according  to 
what  is  now  known  of  the  disease: 

1.  The  regulations  should  go  into  effect  in  winter  or  early  spring 
when  fewest  animals  are  affected,  or  when,  as  my  experience  indicates, 
the  disease  is  entiielv  extinct. 

2.  People  living  in  localities  where  the  disease  has  prevailed  within 
■jwo  years  should  keep  their  hogs  in  an  in  closure  free  from  accumula- 
;ions  of  manure,  straw,  litter  of  any  kind,  or  remaiiis  of  dead  animals 
'u  which  the  contagion  might  possibly  be  i)reserved,  and  in  which  there 

^7re  no  sick  hogs  the  preceding  year. 

3.  That  in  such  localities,  i,  e.,  where  the  disease  has  existed  within 
ro  year^^  U  sh'^nld  be  made  obligatory  for  persons  owning  hogs  to  re- 
port eac-     •  ^^    -^  ^T-v  death  occurring  in  theu'  herds  promptly  (within 
orty-eigL  o  i-    ^^  one,  or  twenty-four  hours  if  more  than  one,  or 
"  ithers  •  -     -^1'^   ti.      I'^signatc    oer^'/^n  to  be  located  in  every  town- 

■  po    -'  ■•         ...io«s    I     innti      -^.jL,     '>laiiiiv  caused  by  mechanical 

•)Ur_o    ■         •■•         ^  11''     1^^       ''^'•'^  should  be  districts 

^''^^i«-  '•'      •        -  ■     -  v^vjmpetent  veterina- 

•     •    ••         Jd  not  be  obtained), 

•      •       '  li.-.uip  or  county  officer 

♦       '        •  •  'I  jL   vic^ais  have  occurred  in  the 

' 1-  ;iit  over  an  un^ci^al  number  of  deaths 

'alit,  h^vic  -oj*  f}u^,      ,«  nuy  fcason  to  sus- 


■i.' 
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4.  On  receipt  of  such  report  the  veterinarian  should  visit  the  locality 
and  make  a  careful  investigation  into  the  nature  of  the  disease,  using 
the  clinical  thernionieter  and  making  post-mortem  examinations. 

5.  If  the  contagious  fever  is  indicated  the  ^hole  herd  should  be 
slaughtered,  the  animals  deeply  buried,  the  place  thoroughly  flisin- 
fected,  and  no  more  hogs  allowed  there  till  after  a  succeeding  winter. 

G.  When  the  disease  exists  to  any  considerable  extent  in  a  locality, 
those  owning  hogs  in  adjoining  townships  or  even  counties,  according 
to  the  extent  of  the  outbreak,  shoidd  be  required  to  keep  them  in  smaU 
inclosures  or  pens,  at  a  distance  from  roads  or  streams  of  water  coming 
from  infected  localities.  This  is  necessary  to  lessen  the  danger  of  in- 
fection and  to  jillow  more  thorough  disinfection  in  case  the  disease  ap- 
pears. 

7.  A  certain  compensation  should  be  allowed  for  slaughtered  ani- 
mals— say  25  i)Qv  cent,  on  a  :fair  valuation  for  those  plainly  sick,  50  per 
cent,  for  those  which  simply  show  a  rise  of  temperature  above  103jo  F., 
and  full  value  for  the  healthy  ones. 

8.  In  case  a  hog-owner  fails  to  comply  with  above  regulations  a  pen- 
alty might  1)0  lixed,  or  at  least  such  a  person  should  receive  no  compen- 
sation for  slaughtered  animals. 

These  are  the  regidations  that  seem  to  me  most  necessary,  but  there 
may  undoubtedly  be  circumstances  in  which  these  may  be  advantageously 
modified.  Thus  in  case  of  a  herd  of  several  hundred  animals,  in  which 
but  few  are  afi'eotod  and  the  remainder  show  a  healthy  temperature,  it 
might  be  advisable  to  simi)ly  kill  and  bury  the  affected  ones,  to  thoroughly 
disinfect  the  ])remises  and  to  kill  others  as  soon  as  a  high  temperature 
becomes  api)arent.  Or  in  case  all  were  killed  the  meat  of  the  healthy 
ones  might  be  preserved  and  marketed.  It  is  also  possible  that,  through 
negligence  in  making  reports  or  an  improper  diagnosis  of  the  disease, 
such  a  large  tf'iritory  may  become  infected  as  to  make  it  advisable  to 
establish  a  sanitary  cordon,  isolating  the  locality  as  much  as  possible; 
and  leave  tlie  disease  to  run  its  natural  course.  In  such  cases  no  live 
hogs  should  be  allowed  to  leave  the  infected  section  till  after  a  succeed- 
ing winter^  nor  any  carcasses  of  hogs  till  after  freezing  weather ;  i^eople 
li\ing  within  this  district  shoidd  be  prohibited  from  going  near  swine 
outside  of  it,  nor  should  drovers  or  others  from  outside  be  allowed  to 
visit  the  infected  swine.  All  dead  animals  should  be  promptly  and 
deei)ly  buried,  and  disinfectants  freely  used.  All  hogs  in  such  district, 
and  for  twenty  miles  distance  from  it  in  all  directions,  should  be  kept  in 
small  inclosures  at  a  distance  from  roads,  in  order  to  lessen  the  chances 
of  extension  and  to  allow  thorough  disinfection. 

If  such  reguLitioiis  are  thoroughly  carried  out  there  can  be  no  doubt 
that  the  ravages  of  the  disease  will  be  greatly  diminished  at  once,  and 
in  a  few  yeiirs  many  States  which  now  suffer  terribly  from  it  will  be 
completely  exempt;  while  in  those  where  it  now  proves  most  disastrous 
there  is  reason  to  believe  it  would  never  cause  serious  losses.  Sanitaiy 
regidations  simihir  to  these  are  the  only  means  that  have  ever  been  suc- 
cessful in  combating  the  contagious  diseases  of  animals,  and  while  we 
would  not  be  understood  as  discouraging  the  search  for  specific  remedies 
we  cannot  disguise  our  opinion  that  it  is  extremely  irrational  and  absiu'd 
to  delay  action  in  this  disease  till  such  specific  shall  have  been  discovered: 
ii^  other  words  to  neglect  those  measures  which  have  alone  succeeded  and 
cling  to  those  which  have  always  failed. 

Eespect fully  submitted. 

D.  E.  SALMON,  V.  8. 

SwANNANOA,  N.  0.,  N^avcmber  16, 1878. 
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EXPLANATION  OP  ILLUSTRATIONS. 

[These  illustrations  of  pliotograpliic  copies  of  the  plates  accompanying  Professor 
Gerlach^s  treatise  on  glanders,  published  in  the  Jahresbericht  der  Koeniglichen  Tkier- 
arzneischule  zu  Hannover ^  1868.    The  same  illustrate  the  morbid  anatomy  of  glanders.] 

Plate  I. — ^Fig.'  I.  Development  of  glanders-cells  of  connective-tissue  corpuscles  in 
the  mucous  membrane  of  tho  septum.     Enlargement  800. 

1.  Spindle-shaped  cells,  with  a  large  oval  nucleu^. 

2.  The  same,  more  swelled ;  nucleus  larger ;  a  second  nucleus  developing. 

3.  Cells  like  No.  2,  but  with  ends  blunted ;  more  granulated  and  approacning  decay. 

4.  Round  cells  of  different  size,  with  a  large  nucleus ;  the  largest  ones  have  a  darK, 
granulated  nucleus ;  beneath  free  nuclei  and  granulated  detritus. 

Fig.  II.  Microscopic  cut  from  gra*y-ycllowi8h  glandei^;  nodules  of  the  mucous  mem- 
brane of  the  septum,  in  which  (cut)  can  be  seen  spindle-shaped  cells  in  different  stages 
of  development  to  round  cells  with  a  fibrous  intercellular  substance.  Enlargement 
300.     At  a  the  spindle-shaped  cells  and  at  b  the  round  cells  prevailing. 

Fig.  III.  Development  of  glanders-cells  of  epithelium  elements  in  the  pnlmonal 
iiodules.     Enlargement  300. 

1.  Normal  cyknder-cell  with  a  nucleus. 

2.  Cylinder-cell  with'  a  second  nucleus  developing. 

3.  Cylinder-cell  with  two  and  three  developed  nuclei. 

4.  Bag-shaped  rudiments  of  cylinder-cells  filled  with  young  round  cells. 

5.  Giant-cells  with  young  round  cells. 

C.  Small  and  large  round  cells  with  a  large,  dark,  and  granulated  nucleus. 
Plate  II. — Fio.  IT.  Lower  end  of  the  septum  with  glanders-nodules  and.  nlcers. 
(Natural  size. ) 

1.  Various  gray  glanders-nodules. 

2.  A  group  of  glanders-nodules  with  a  round  hole  in  the  middle.  (Incipient 
glanders-ulcers.) 

3.  A  solitary  glanders-ulcer. 

4.  Confluent  glanders-ulcers  with  elevated  borders  and  dirty  bottom. 

Fig.  V.  Transversal  cuts  through  the  gray  nodules  in  the  mucous  membrane  of  the 
septum.     (Natural  size. ) 

a.  Gray  nodule  in  the  midst  of  the  tissue  of  the  mucous  membrane;  the  upper  layer 
of  the  mucous  membrauo  raised. 

b.  Gray  nodule  in  tho  ujjper  layer  of  the  mucous  membrane,  visible  on  the  surface. 
Fig.  VI.  A  i)ieco  of  the  lower  border  of  a  lung,  cut  surface.     (Natural  size.) 

1.  Miliary  tubercles. 

2.  Tubercle  of  tho  size  of  a  pea. 

3.  A  large  glanders-nodule  developing. 

Fig.  VII.  Also  a  piece  of  the  lower  border  of  a  lung,  cut  surface.     (Natural  size.) 

1.  Miliary  nodules  suiTounded  by  a  red  crust. 

2.  Large  gray  glanders-nodule  (glanders  excrescence)  growing  yet  in  one  direction 
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GLANDERS. 

By  Dr.  H.  J.  Detmeks,  V.  S.,  Chicago^  HI, 

Definition. — Glanders  is.  a  contagious  disease  sui  generis  of  animals 
belonging  to  the  genus  equtis.  It  has  usually  a  chronic  course,  can  be 
communicated  by  means  of  its  contagion  to  several  other  species  of  ani- 
mals and  to  human  beings,  and  must  be  considered  incurable  if  fully 
developed.  The  principal  seat  of  the  morbid  process  is  usually  in  the 
mucous  membrane  of  the  nasal  cavities.  Three  main  symptoms,  viz., 
discharges  from  the  nose,  swelling  of  the  submaxillary  lymphatic  glands, 
and  particularly  ulcers  of  a  peculiar,  chancrous  character  in  the  mucous 
membrane  of  the  septum  of  the  nose,  characterize  glanders,  and  are, 
therefore,  of  the  greatest  diagnostic  value.  Wherever  these  three 
symptoms,  or  only  two  of  them,  are  present  and  fully  developed,  there 
the  diagnosis  is  secured.  But  unfortunately  this  is  not  always  the  case  5 
sometimes  two,  and  even  all  three,  principal  symptoms  may  be  wanting, 
and  still  the  horse  may  be  affected  with  glanders.  In  such  a  case  the 
seat  of  the  morbid  process  is  not  in  the  nasal  cavities,  but  further  on  in 
the  respiratory  passages,  or  even  in  the  lungs.  Several  such  cases  have 
come  to  my  observation,  and  have  also  been  described  by  others,  espe- 
cially by  Professor  Gerlach.  In  stiU  other  cases,  in  which  the  disease 
might  be  called  "external  glanders,"  but  is  better  known  by  the  name 
of  '^farcy,^^  the  morbid  process  has  its  principal,  or  even  its  exclusive, 
seat  in  the  subcutaneous  connective  tissue  and  in  the  skin  or  cutis.  The 
late  Professor  Gerlach,  in  his  treatise  on  Glanders,  published  in  the 
^^Jahresbericht  der  Koeniglichen  Thierarzneischule  zu  Hannover j  1868, 
discriminates,  in  consequence  of  these  differences,  three  distinct  forms : 
l^asal  or  common  glanders,  pulmonal  glanders,  and  farcy.  As  such  a 
division  of  glanders  proper  into  nasal  and  pulmonal  glanders — ^farcy  is 
described  by  every  author  under  a  separate  head — ^facilitates  considera- 
bly the  diagnosis,  and  explains  also  at  once  why  just  those  symptoms 
which  are  usually  looked  upon  as  most  characteristic  remain  sometimes 
imperl'ectly  developed,  or  entirely  unobserved,  it  will  be  convenient  to 
adopt  Gerlach's  classification. 

1.  Xasal  Glanders. — This  form  is  that  which  is  most  common,  best 
known,  and  characterized  by  the  three  principal  symptoms  which  have 
been  mentioned. 

(a.)  The  dischargcfrom  the  7wse,  although  the  most  conspicuous  of  those 
three  syiiii)toms,  is  really  the  one  which  is  the  least  characteristic,  or  of 
the  least  (lia;[inostic  value,  because  several  other  diseases  of  the  respira- 
tory organs  are  also  attended  with  discharges  from  the  nose,  which  are 
more  or  less  similar.  It  is  true,  the  discharge  in  glanders  possesses  some 
properties  which,  if  considered  as  a  total,  are  characteristic  and  are  not 
found  coinbiiied  in  any  other  disease ;  but  the  difficulty  is  one  or  another 
of  these  qualities  is  not  always  sufficiently  developed.  Consequently,  if 
the  other  two  principal  symptoms,  the  sweUing  of  the  lymphatic  glands 
and  the  ulcers  in  the  nose,  are  absent  or  not  observed,  the  discharges 
from  the  nose  are  seldom  characteristic  enough  to  serve  as  the  sole  basis 
of  axehablo  diagnosis.  The  same  are  frequently  one-sided,  and,  accord- 
ing to  most  authors,  oftener  from  the  left  than  from  the  right  nostril. 
According  to  my  experience  they  are  nearly,  if  not  quite,  as  often  from 


446         REPORT   OP   THE   COMMISSIONER   OF  AGRICULTURE. 

the  right  as  from  the  left  nasal  cavity,  and,  at  any  rate,  just  as  often 
from  both  nostrils  as  from  one  onlj^,  but  always  more  abundant  from  one, 
either  right  or  left,  than  from  the  other.  At  the  beginning  the  dis- 
charges are  usually  thin,  almost  watery,  frequently  greenish,  or  some- 
what similar  in  color  to  gi^ass  juice;  afterward  the.  same  appear  to  be 
composed  of  two  difterent  fluids,  one  yellowish  and  watery  and  the  other 
whitish  and  mucous.  Still  later  the  discharges  become  thicker,  more 
sticky,  exhibit  frequently  a  mixture  of  di^erent  colors,  are  sometimes 
greenish,  sometimes  dirty  white  or  grayish,  contain  not  seldom  streaks 
of  blood,  and,  in  advanced  stages  especially,  })articles  of  bone  or  cartil- 
age. They  have  a  great  tendency  to  adhere  to  the  borders  of  the  nos- 
trils and  to  dry  there  to  dirty  yellow-brownish  crusts.  As  to  quantity, 
the  nasal  discharges  in  glanders  are  seldom  very  copious,  at  least  not 
as  copious  as  in  many  other  diseases — strangles,  for  instance.  The  quan- 
tity, however,  varies.  Sometimes,  especially  when  the  weather  is  warm 
and  dry,  the  discharges  may  be  very  insignificant  or  be  absent  altogether, 
and,  at  other  times,  particularly  if  the  weather  is  rough,  wet,  and  cold, 
will  increase  in  quantity  and  become  comparatively  abundant.  Several 
authors  have  attached  special  importance  to  one  or  another  of  the  vari- 
ous properties  as  something  characteristic,  by  which  the  nasal  discharges 
iu  glanders  can  be  distinguished  from  those  of  other  diseases,  but,  in  re- 
ality, none  of  those  properties  are  constant  enough,  or  belong  exclusively 
to  glanders,  to  be  alone  of  great  diagnostic  value.  Solleysel  and  Kerst- 
ing  considered  the  stickiness  as  such  a  characteristic,  but  the  discharges 
in  strangles  are  frequently  just  a.s  sticky.  Pinter  and  Vit^t  relied  upon 
the  specific  gravity ;  they  found  that  the  nasal  discharges  of  glanders, 
which  consist  partly  of  matter  and  partly  of  mucus,  sink  to  a  certain 
extent  in  water,  while  the  mucus  discharges  of  distemper  swim  on  the 
surface.  This  test  is  of  some  value,  but  is  not  decisive,  because  matter 
is  sometimes  admixed  also  to  the  nasal  discharges  of  other  diseases. 
Others  have  laid  stress  upon  the  one-sidedness  of  the  discharge,  but  the 
latter  is  just  as  often  from  both  nostrils  as  only  from  one,  and  a  one-sided 
discharge  belongs  also  to  some  other  diseases ;  is,  for  instance,  observed 
in  a  catarrhal  inflammation  of  one  of  the  irontal  or  maxillary  sinuses, 
if  caries  in  one  of  the  three  la^t  molars  of  the  upper  jaw  has  efiected  a 
fistulous  opening  into  the  maxillary  sums,  if  a  polypus  has  developed 
in  one  of  the  nasal  cavities,  &c.  Professor  Gerlach  considers  the  gi-een- 
ish  color  as  a  very  important  characteristic,  but  that,  too,  is  not  reliable, 
because  it  is  not  constant,  is  usually  observed  only  at  the  beginning, 
and  belongs  frequently,  also,  to  tiie  nasal  discharges  of  catarrh,  strangles, 
and  influenza,  if  the  patients  are  kept  on  green  food  or  in  a  pasture.  The 
nasal  discharge  constitutes  a  characteristic  symptom  of  glauders  only,  if 
all  its  essential  properties  are  present  (sutticucntly  developed),  and  arc 
considered  as  a  whole.  If  the  other  princix)al  syin])toms  (swelling  of  the 
lymphatic  glands  and  ulcers  in  the  nasal  cavity)  are  absent  or  remain 
unobserved,  some  minor  sjTuptoms,  which  may  hapx)en  to  be  present, 
and  the  absence  of  all  such  symptoms  which  are  peculiar  to  other  dis- 
eases, make  frequently  a  diagnosis  possible. 

[b.)  A  distinctly  limited  swelling  of  the  suhm axilla)'}/  lymphatic  glands 
constitutes  the  second  essential  syini)toui,  which  is  more  characteristic 
of  glanders,  and  of  greater  diagnostic  value  tbau  the  discharge  from  the 
nose.  The  swelling  corres])onds  to  the  discharge;  that  is,  if  the  latter 
is  one-sided,  for  instance,  from  the  left  nostril  only,  the  glands  of  .the 
coiTes})onding  left  side  of  the  head  are  affected,  and  if  the  discharge  is 
from  both  nostrils  the  glands  of  both  sides  are  swelled,  but  always  tiiose 
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of  that  side  the  most  on  which  the  discharge  is  most  copious.  The 
swelling  does  not  exhibit  any  conspicuous  sign  of  inflammation,  and  is 
usually  not  painful,  excei)t  at  the  beginning  or  after  a  sudden  increase 
of  the  morbid  process.  It  is  always  distinctly  limited,  and  tlie  swelled 
gland  is  always  hard  and  usually  of  the  shape  and  size  of  a  peanut ; 
may  occasionally,  however,  be  foimd  as  large  as  a  hen's  e^g.  Large  in- 
flammatory swellings  without  distinct  limits  do  not  belong  to  glanders. 
At  fii'st  the  swelled  glands  are  more  or  less  movable  beneath  the  skin, 
but  afterwards,  in  an  advanced  stage  of  the  disease,  the  same  frequently 
apj)ear  to  be  attached  more  or  less  firmly  to  the  bone  and  are  immova- 
ble. The  swelling,  unless  irritated  by  external  causes,  never  dissolves 
in  suppuration  like  the  inflammatory  swellings  common  in  distemper, 
and  is  absent  only  if  the  lymphatic  glands  have  been  extirpated,  if  the 
lymphatics  have  become  obhterated,  or  if  the  morbid  process  in  the 
mucous  membrane  of  the  respiratory  passages  is  situated  too  high  to  bo 
within  the  province  of  those  lymphatics  which  are  connected  with  the 
submaxillary  glands,  for  tbe  swelling  is  caused  solely  by  a  deposit  of 
deleterious  matter  which  has  been  absorbed  by  the  lymphatics.  Pro- 
fessor Gerlach  looks  upon  every  horse  as  probably  aftected  with  glan- 
ders which  shows  a  distinctly  limited,  hard,  knotty,  and  painless  swell- 
ing of  the  submaxillary  lymphatic  glands.  I  will  not  contradict  a  man 
of  his  experience  and  learning,  and  admit  that  such  a  swelling  consti- 
tutes a  very  suspicious  and  characteristic  indication  of  glanders,  espe- 
cially if  some  other  symptoms  of  that  disease  are  also  present  5  but  I 
am  obliged  to  remark  that  I  have  seen  horses  not  afiected  with  glanders 
in  which  those  glands  were  swelled  to  the  size  of  a  peanut,  and  were 
hard,  without  i)ain,  and  movable. 

(e.)  Ulcers  of  a  peculiar^  cUanerous  character  on  the  mucous  mem- 
brane of  the  nose,  and  especially  of  the  septum  or  cartilaginous  partition 
between  the  nasal  cavities,  constitute  by  far  the  most  characteristic 
symptom,  and,  in  fact,  the  only  one  which  makes  the  diagnosis  a  certainty, 
even  if  aU  other  symptoms  should  be  absent  or  imperfectly  developed. 
Still,  such  is  never  the  case ;  if  there  are  ulcers  in  the  nose,  then  there 
is  also  a  discharge  of  matter  mixed  with  mucus  from  the  corresponding 
nostril.  In  some  cases  these  ulcers  are  present,  but  are  situated  too 
high  to  be  seen  unless  the  horse  is  examined  in  bright  sunhght  and  the 
rays  of  the  sun  are  reflected  by  a  mirror  into  the  cavity  of  the  nose.  The 
seat  of  the  ulcers  is  usually  on  the  septimi  and  near  the  nasal  bone. 
Their  size  and  shape  vary  (Fig.  IV).  Some  ulcers  are  smaU,  isolated, 
almost  round ;  others  are  large,  of  an  irregular  shape,  and  of  uneven 
depth.  All  produce  matter,  liav6  elevated,  corroded  borders,  a  duty, 
steatoniatous-looking  bottom,  and  are  never  covered  with  a  scab.  At 
first  small  gray  s])ccks  or  elevated  gray  spots  (glanders-nodules),  vary- 
ing in  size  from  tliat  of  a  pin's  head  to  that  of  a  pea,  make  their  appear- 
ance (Fig.  IV,  1  and  2,  and  Fig.  Y,  a  and  h).  These  nodules  soon  decay 
and  form  ulcers,  (jradually  the  ulcers  .increase  in  size  and  depth  (Fig. 
lY,  3);  tlieii  lH)rders  become  more  elevated  and  corroded;  the  process 
of  decay  goes  on  ;  and  if  two  or  more  small  ulcers  are  close  together, 
they  become  conilucnt,  unite,  and  constitute  one  large, irregidarly-shaped 
ulcer  (Fig.  IV,  1),  which  continues  to  increase  in  size  and  depth.  Decay 
and  destruction  work  their  way  deeper  and  deeper,  even  into  the  car- 
tilage, and  if  ulcers  happen  to  be  existiiig  in  both  cavities,  or  on  both 
sides  of  tin:  septum,  it  occurs  not  seldom  that  the  latter  becomes  i^er- 
forated.  I  observed  several  such  cases,  one  especially  in  Lee  Centre, 
Lee  county,  Illinois,  hi  18GG,  in  which  the  hole  in  the  lower  or  anterior 
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part  of  the  septum  was  fully  as  large  as  a  silver  half-dollar.  The  borders 
of  the  same  appeared  irregular,  corroded,  much  swelled  or  elevated  over 
'the  surface  of  the  septum,  and  coated  with  a  dirty-looking,  discolored, 
and  blood-streaked  glanders-matter.  The  disease,  in  that  case,  waa  i^ 
advanced,  and  {he  animal  about  ready  to  die. 

Sometimes  it  happens  that  a  glanders-ulcer  shows  a  tendency  to  heal; 
it  loses  its  chancrous  character ;  granulation  makes  its  appearance ;  a 
scurf  or  scab  is  formed ;  a  healing  takes  place,  and  a  fibrous,  whitish- 
colored,  somewhat  puckered  or  star-shaped  scar  is  left  behind. 

Some  authors  have  attached  considerable  diagnostic  importance  to  a 
bluish  or  lead-gray  color  of  the  nasal  mucous  membrane,  and  to  bluish 
or  lead-gray  spots,  which  usually  make  their  appearance  before  it 
comes  to  ulceration.  Such  a  bluish  color,  however,  is  not  a  constant 
symptom— in  some  cases  only  small  red  specks  can  be  seen  on  an  other- 
wise, rattier  pale  mucous  membrane,  and  is  not  characteristic  either,  be- 
cause it  is  observed  also  in  catarrhal  diseases,  and  in  horses  driven 
against  the  wind  in  cold  weather. 

(d.)  Minor  symptoms. — ^The  three  principal  symptoms  just  described 
are  usually  accompanied  by  some  others  of  minor  diagnostic  value,  but 
under  certain  circumstances  very  important,  especially  if  one  or  another 
of  tiie  principal  symptoms  should  happen  to  be  imperfectly  develoi)ed. 
As  such  minor  symptoms,  may  be  mentioned,  first,  an  accumulation  of 
a  glassy,  whitish-gray  mucus  in  the  inner  canthus  or  comer  of  the  eye 
of  the  diseased  side  of  the  head.  It  is  a  symptom  which  usually  makes 
its  appearance  at  the  beginning  of  the  disease;  second,  a  lusterless, 
dry,  and  dirty-looking,  or  so-called  "  dead^  coat  of  hair;  third,  more  or 
less  difficulty  in  breathing;  fourth,  a  peculiar  short  and  dry  cough, 
somewhat  similar  to  the  well-known  cough  of  a  horse  affected  with 
heaves.  These  last  three  symptoms,  of  which  the  cough  is  the  most 
characteristic,  make  their  appearance  only  after  the  morbid  process  has 
made  considerable  progress.  In  some  cases  the  plain  outbreak  of  the 
disease,  or  the  appearance  of  plain  and  unmistakable  symptoms,  is  pre- 
ceded by  a  swelling  of  the  inguinal,  the  axillary,  and  other  lymphatic 
glands. 

The  difficulty  of  breathing,  and  the  peculiar  and  somewhat  character- 
istic cough,  though  only  minor  symptoms  in  common  or  nasal  glanders, 
rise  to  gi*eat  diagnostic  importance  if  the  morbid  process  has  its  princi- 
pal seat  in  the  lungs  instead  of  the  mucous  membrane  of  the  nasal  cavi- 
ties— if,  in  other  words,  the  animal  is  affected  with  that  form  of  the 
disease  which  Professor  Gerlach  has  called  ''pulmmml  glomdersP 

It  happens  sometimes  that  a  horse  is  affected  with  glanders  and  com- 
municates the  disease  to  other  healthy  animals,  but  does  not  itself  show 
any  of  the  three  principal  symptoms  characteristic  of  that  disease;  has 
no  discharge  from  the  nose,  no  swelled  glands,  and  no  ulcers  in  the  nasal 
cavities.  The  late  rrofessor  Spinola,  in  his  lectures  on  veterinary  pa- 
thology at  Berliu,  related  such  a  case  to  his  students,  which  will  serve  as 
an  illustration.  It  is  substantially  as  follows:  In  a  village  near  Berlin 
glanders  broke  out  in  a  stable  in  which  several  horses  were  kept.  A 
veterinary  sm-o-eon  was  called,  who  made  an- investigation  and  con- 
demned every  horse  that  showed  any  symptoms  of  the  disease,  and 
every  animal  condemned  was  immediately  killed.  The  horses  appa- 
rently not  affected  were  kept  for  several  weeks  under  police  control, 
and  from  time  to  time  inspected,  but  finally  released.  Among  then\  was 
one  old  sorrel  horse  which  had  the  heaves,  and  which  had  been  brought 
into  the  stable  a  short  time  before  the  first  case  of  glanders  made  its  ap- 
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peorance.  This  sorrel  horse  soon  after  was  sold  to  a  man  in  another 
village,  and  came  into  a  stable  containing  also  quite  a  number  of  horses. 
In  that  stable,  too,  glanders  broke  out.  A  veterinary  surgeon  ^another 
one)  was  called,  and  every  horse  showing  symptoms  of  glanaers  was 
condemned  and  immediately  destroyed.  The  old  sorrel  horse,  however, 
which  was  known  to  have  '^  the  heaves,''  was  again  releasefd  after  some 
length  of  time,  together  with  those  which  had  remained  exempted,  and 
was  sold  once  more,  this  time  to  a  man  who  kept  over  30  horses  (I  have 
forgotten  the  exact  number)  in  his  stable  a  few  miles  from  the  city.  In 
this  last  stable  glanders  likewise  made  its  appearance  after  some  lapse 
of  time,  but  in  tSiat  case  Professor  Spinola^was  called.  He,  too,  after  a 
careful  investigation,  condemned  every  horse  that  showed  any  symptom 
of  glanders,  and  insisted  upon  condemning  also  the  old  sorrel  horse, 
whose  histoiy  was  then  unknown  to  him,  notwithstanding  that  no  symp- 
toms of  disease,  except  such  as  are  usual  attendants  of  heaves,  could  be 
observed.  The  owner  hesitated  to  consent  to  the  loss  of  a  horse  appa- 
rently not  afi'ected  with  glanders,  but  Spinola  insisted  upon  the  con- 
demnation. The  post  mortem  examination  revealed  that  the  old  horse, 
which  had  the  "heaves,"  was  affected  with  pulmonal  glanders  in  a  very 
high  degree ;  and  Spinola,  after  learning  tiie  history  of  the  old  sorrel, 
was  convinced  that  the  latter  had  caused  the  outbreak  of  the  disease  in 
all  three  stables.  Professor  Gerlach,  in  his  valuable  treatise,  cites  sev- 
eral cases,  which  to  relate  would  lead  too  feu*.    Some  cases,  tidough  not 

00  strking  as  that  related  above,  have  also  come  under  my  own  observa- 
tion. In  pulmonal  glanders  the  morbid  process  has  its  principal  seat  in 
the  lungs,  and  may  remain  limited  to  the  latter  for  months,  and  even 
for  one  or  two  years ;  and  during  that  time,  or  as  long  as  tiie  morbid 
process  is  confined  to  the  lungs,  no  prominent  symptoms  may  make  their 
appearance  except  such  as  are  usujU.  attendants  upon  heaves — some  dif- 
ficulty of  breathing,  and  a  peculiar  short,  weak,  and  dull  cough,  which 
must  be  heard,  but  is  not  easily  described.  Finally,  however,  but  not 
before  the  disease  has  made  considerable  progress,  the  difficulty  of 
breathing  increases,  more  or  less  discharge  from  the  nose  makes  its  ap- 
pearance, emaciation  sets  in,  the  natural  glossiness  of  the  coat  of  hair 
disappears  and  becomes  rough,  stands  on  end,  and  exhibits  a  so-caUed 
d^id.  and  dLrty-looking  appearance.  The  skin,  too,  loses  some  of  its 
natural  elasticity,  and  the  animal  becomes  "hiae-bound." 

The  morbid  changes  are  revealed  only  at  "^e post  mortem  examination. 
Smaller  and  larger  glanders-nodules  (usually  called  tubercles)  present 
tiiemselves  m  different  stages  of  development  and  sub8e<iuent  decay  in  the 
tissue  of  the  lungs.  Some  of  them  present  themselves  as  formations  rich 
in  glanders-cells  (see  illustrations),  and  others,  especially  if  the  disease  is 
of  long  standing,  as  decayed,  cheesy,  dried,  and  shrunk  substances  and 
glanders-tumors  of  a  sarcomatous  and  fibroid  character.  In  some  ol 
tiie  oldest  ones  even  a  deposit  of  lime-salts  may  have  taken  place.  I 
remember  one  case,  which  occurred  in  Germany,  a  few  miles  from  my 
residence,  about  twenty  years  ago,  when  I  first  commenced  to  practice. 

1  was  called  to  examiue  a  horse  simering  from  some  pulmonal  disorder. 
The  symptoms  were  .those  of  pulmonal  glanders  in  an  advanced  stage  of 
development ;  even  nasal  discharges  had  made  their  appearance.  I  £ag- 
nosticated  glanders,  but  being  young  and  without  much  experience,  de- 
clined to  take  the  responsibility  of  condemning  the  horse,  because  the 
laws  of  Germany  are  very  strict  in  that  respect,  and  provide  that  every 
horse  affected  with  glanders  be  destroyed  immediately.  I  therefore 
reported  the  case,  not  to  the  proper  executive  authorities,  but  to  the 
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yeterinary  Burgeon-gcneral,  who,  at  my  solicitatioiiy  came  iimnediately 
and  examined  the  animaL  He  did  cot  pronounce  it  a  dear  case  of  glan- 
ders, but  doubted,  at  least  hesitated.  The  owner,  however,  consented 
YOluntorUy  to  have  the  horse  killed.  The  postmortem  examination  re- 
vealed pulmonal  glanders  in  a  very  advanced  stage.  A  similar  case,  of 
tfhich  I  shall  have  to  give  a  brief  account  in  ano&er  chapter,  I  had  an 
opportunity  to  observe  in  1866,  near  Dixon,  Lee  county,  Illinois. 

As  the  principal  symptoms  of  pulmonal  glanders  are  essentially,  for 
some  lengtii  of  time  at  least,  only  such  as  are  also  observed  in  common 
cases  of  heaves  (one  of  the  most  frequent  disorders  of  horses)^  the  diag- 
nosis must  frequently  be  based,  as  a  lawyer  would  say,  upon  curcumstan- 
tial  evidence. 

A  horse  must  be  suspected  of  being  affected  with  glanders,  first,  if  the 
peculiar,  weak,  and  dry  cough  constitutes,  compared  with  the  dimonlty 
of  breathing,  tne  predominating  symptom  j  if  tiie  animal  becomes  more 
and  more  emaciated  and  hide-bound,  and  if  the  appearance  of  tiie  ooat 
of  hair  is  such  as  to  indicate  the  presence  of  a  cachectic  disease.  See- 
end.  if  it  is  known  that  the  animal  in  question  has  been  exposed  to  the 
oonxagion.  Third,  if  other  horses  have  become  affected  with  glanders 
or  &rcy,  after  having  been  together  with  the  animal  that  shows  tho68 
symptoms.  Fourth,  if  a  horse  apparently  affected  wititi  heaves  has  pre- 
viously exhibited  othet  symptoms,  more  or  less  charactenstio  or  sospi* 
Gious,  of  glanders.  Fifth,  if  other  symptoms,  such  as  are  observed  in 
so-called  <<  nasal  gleet,''  or  incipient  nasal  glanders,  make  their  appear 
anoe. 

3.  FAROT,  OR  EXTERNAL  aLAin)£RS. 

The  name  ^<  farcy"  is  given  to  such  cases  of  glanders  in  which  the 
morbid  process  has  its  seat  in,  and  immediately  breath,  the  skin,  and  in 
which  nodules,  boils  (glanders-buboes),  and  ulcers  of  a  very  inrectioiui 
and  chancrous  character  make  their  appearance  in  the  subcutaneous 
tissue,  and  in  the  skin  itself.  Glanders-nodules  and  lenticular  ulcers  in 
title  tissue  of  the  skin,  boils  beneath  the  skin,  smaller  and  larger  open 
ulcers  penetrating  the  same,  a  strand-shaped  swelling  of  the  subcuta^ 
neons  lymphatics,  swelled  lymphatic  glands,  and  (edemata,  the  latter 
esi>edally  in  the  legs  and  on  the  he^,  constitute  the  most  essential 
symptoms. 

Professor  Gerlach  discriminates  two  forms :  Subcutaneous  glanders 
or  common  farcy,  and  exanthematous  glanders  or  skin  farcy. 

(a.)  8uibcutaneou8  glunders  or  common  farcy: — ^The  morbid  process  in 
this  ratiier  frequent  disease  has  its  principal  seiit  in  the  subcutaneous 
connective  tissue,  and  in  the  lymphatic  system  of  the  skin  and  be- 
tween the  skin  and  the  muscles,  but  especially  on  the  inner  side  of  the 
hind  legs,  on  the  lips,  on  the  necK,  between  the  fore  legs,  and  on  all  such 
places  where  the  skin  is  thin  and  fine.  At  first  distinctly  limited  swell- 
ings of  an  inflammatory  character  (incipient  boils  or  glanders-buboes) 
make  their  appearance  in  the  subcutaneous  tissue.  These  swellings  or 
boils  soon  commence  to  dissolve,  or  to  decay,  from  within ;  the  ulcera- 
tion begins  in  the  center,  bat  the  matter,  being  very  corrosive,  soon 
works  its  way  into  the  skin,  the  boil  finally  opens,  and  presents  a 
farcy-ulcer  with  a  steatomatous  bottom,  and  elevated,  corroded,  and  in- 
flamed borders.  At  the  same  time,  or  even  before  the  formation  of  the 
first  ulcer  has  become  completed,  deleterious  matter  is  absorbed  by  the 
nearest  lymphatics,  and  deposited  iq  the  lymphatic  glands.  The  iot* 
mer,  in  consequence,  swell  to  hard  and  plainly  visible  cords  or  strands,  and 
the  latter  to  painfdl  and  distinctiy  limited  tumors.    The  partial  or  total 
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dosing  of  the  lymphatic  vessels  and  glands  thus  effected  interferes 
-with^  and  even  prevents,  a  performance  of  their  functions,  or  stops 
the  absorption  of  lymph,  and  cBdematous  swellings,  more  or  less  ex- 
tensive, are  the  necessary  consequence.  The  same  make  their  ap- 
pearance especially  if  the  seat  of  the  morbid  process  is  on  the  inside 
of  a  leg,  and  if  either  the  inguinal  or  axiUary  glands  are  swelled  and 
dosed  by  a  deposit  of  deleterious  matter.    The  more  extensive  and  com- 

Slete  the  swelling  and  closing  of  the  lymphatic  vessels  and  glands,  or 
tie  more  lymphatics  are  affected,  the  more  extensive  is  also  t£e  c&dema. 
Lameness,  usually  caused  by  such  an  cedema,  is  also  a  frequent  at- 
tendant. 

The  roundish  boils  or  tumors  increase  in  siise  from  that  of  a  hazd-nat 
to  that  of  a  hen's  egg.  At  fxst,  when  such  a  boil  is  making  its  appear- 
ance, it  is  not  fastened  to  the  skin ;  the  latter  can  yet  be  moved  a  little 
in  every  direction  over  the  boil,  but  soon  the  neoplastic  process  and  the 
subsequent  decay  will  extend  to  the  tissue  of  the  skin,  and  boU  and  skin 
will  become  firmly  united  before  the  ulcer  breaks  ana  discharges  its  ex- 
tremely infectious  and  corrosive  contents,  consisting  of  decaying  glan- 
ders-cells or  matter,  and  lymph. 

(6.)  Uxantheinatous  glanders  or  sicin  farcy. — In  thid  form  of  glanders 
or  farcy  the  principal  seat  of  the  morbid  process  is  in  the  tissue  and 
in  tiie  lymphatics  of  the  skin  or  cutis.  It  is  a  rare  form  in  horses,  but 
the  only  one  in  which  external  glanders  or  farcy  makes  its  appearance 
in  a  human  being.  Distinctly  limited  swellings  (nodules  and  tumors)  of 
the  size  of  a  pea  to  that  of  a  hazel-nut,  either  isolated,  or  united  and  re- 
sembling a  string  of  beads,  make  their  appearance  in  the  tissue  of  the 
skin.  These  swellings  soon  break,  and  then  present  round  ulcers  with 
devated  and  corrod^  borders.  The  discharge  consists  of  a  mixture  of 
matter,  composed  mainly  of  decayed  glanders-cells  and  lymph.  In 
otlier,  though  rather  rare  cases,  the  swellings  are  very  small  and  numerous, 
and  present  themselves  as  small  nodules,  some  of  which  ai'e  so  small  as 
to  be  scarcely  visible,  while  others  are  about  as  large  as  common  peas. 
These  small  swellings,  too,  are  soon  changed  to  ulcers,  which  are  usually 
flat,  lenticular,  and  constantly  suppurating.  If  close  together  the  same 
become  frequently  confluent.  Only  one  case  of  skin-farcy  has  ever  come 
under  my  observation.  It  was  about  five  years  ago,  at  Manhattan, 
Kans.  Numerous  small  ulcers  were  crowded  closely  together  on  the 
nose  and  the  muzzle  of  the  horse,  which  was  also  aSfocted  with  nasal 
glanders. 

On  the  human  skin,  not  being  covered  with  hair,  the  whole  process 
can  be  observed  much  better  than  on  the  skin  of  a  horse.  Professor 
Virchow's  description  of  skia-farcy  in  men  may,  therefore,  find  a  place. 
Virchow  says : 

At  first  these  spots  are  miicli  reddened,  but  very  small,  almost  like  flea-bites:  then 
papular  swelliDgs  are  formed ;  tlie  Burface  of  those  swellings  rises  gradaaUy  rather  in 
uie  shape  of  a  round  and  solid  elevation  than  of  a  pustule,  and  assumes  a  veUowish 
oolor.  which  gives  it  a  puHtiilous  appearance.  If  the  epidermis  is  removed  from  snoh 
aflat  or  roundisli  papule  or  nodule,  which  is  not  depressed  in  the  center,  bntsnx- 
Tonnded  by  a  swelled  and  reddened  court,  a  pnriform,  moderately  consistent  yeUowish 
fluid  is  formed,  whicili  contains  but  few  organized  constituents,  and  consists  mainly  of 
the  decayed  elements  of  the  formerly  solid  nodule.  The  fluid,  therefore,  is  not  lodged 
in  u  pustuior>  3  elevation  of  the  epidermis,  but  in  a  small  hole  in  the  corium.  whioh 
penetrates  the  latter  as  if  it  had  been  made  with  a  punch.  After  some  time  tne  fluid 
(matter)  becomes  colored  by  hemorrhagic  admixtures;  stUllater  i  ts  color  is  changed  to 
bluish  red,  and  flnaLly  email  browner  blackish  cmst«  or  scabs  are  formed.  Such  erup- 
tions appear  sometimes  in  enormous  numbers  on  the  whole  body. — (Gerlaoh's  Treatise.) 

Ifaaal  gleet. — This  is  a  name  which  I  have  accepted  only  with  great  re- 
luctance,  because  it  signifies  no  definite  disease,  and  is  used  frequentlyi 
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QB  I  shaU  hereafter  have  an  opportunity  to  show,  to  cover  ignorance, 
fraud,  and  crime.  It  can  be  retained  only  if  applied  exclusively  to  such 
cases  of  disease  (usually  occult  or  incipient  glanders)  in  which  the  horse 
has  a  suspicious-looking  discharge  from  the  nose,  but  shows  no  other 
characteristic  symptoms  sufficiently  developed  to  base  upon  them  a  sure 
diagnosis.  So,  for  instance,  it  may  happen  that  a  horse  has  a  chronio 
discharge  of  matter  and  mucus  from  one  or  both  nostnls,  and^  perhaps, 
also  a  &tinctly  hmited  swelling  of  the  submaxillary  lymphatic  glands, 
and  yet  neither  the  discharge  nor  the  swelling  may  be  sufficiently  charac- 
teristic to  justify  the  decision  that  the  horse  in  question  is  affected  with 
glanders,  because  the  latter  is  a  disease  which,  for  obvious  reasons,  de^ 
mands  a  correct  and  positive  diagnosis.  To  declare  that  a  horse  has 
glanders  is  equal  to  condemning  the  same  to  be  killed.  The  term  <<  nai^ 
gleet,"  therefore,  is  convenient  and  admissible,  if  used  exclusively  to 
signify  a  disorder  of  the  respiratory  organs  attended  with  suspicious 
discharges  from  the  nose,  and  other  s^nnptoms  common  in  glanders,  but 
not  yet  fully  enough  developed  or  sufficiently  characteristic,  one  way  or 
anoUier.  to  make  the  existence  or  absence  of  glanders  a  certainty.  Sudi 
a  disoraer,  of  course,  must  be  considered  as  incipient  or  occult  glanders 
till  every  doubt  has  been  removed. 

Chronic  and  acute  glanders. — Glanders,  as  a  rule,  is  a  chronic  disease. 
The  morbid  changes  develop  slowly.  Of  the  various  forms  in  which  the 
disease  is  able  to  make  its  appearance,  pulmonal  glanders,  unless  com- 
plicated with  one  of  the  other  forms,  or  with  oSier  inflammatory  or 
feverish  diseases,  is  the  most  chronic,  or  takes  the  longest  time  to  pro- 
duce conspicuous  symptoms  and  to  become  fatal.  It  takes  frequently 
two  or  three  years  before  the  animal  succumbs.  Nasal  glanders  is  usu- 
ally not  quite  so  slow  in  its  progress ;  still  it  also  very  often  takes  hidf 
a  year  or  longer  before  the  morbid  process  makes  sufficient  headway  to 
produce  plain,  unmistakable  symptoms,  or  before  the  chancrous  ulcers, 
characteristic  of  glanders,  make  their  appearance  in  the  mucous  mem- 
brane of  the  septum  of  the  nose.  Farcy,  or  external  glanders,  is  usually 
the  least  chronic  (comes  the*  soonest  to  a  termination)  of  tne  various 
(uncombined)  forms  of  glanders.  Plain  and  unmistakable  symptoms 
(veritable  •farcy-ulcers)  make  their  appearance  almost  always  within 
three  months  and  frequentiy  within  a  week  or  two  after  the  infection 
has  taken  place.  In  mules  and  asses,  however,  the  various  forms  of 
glanders  are  usually  less  chronic,  make  a  more  rapid  progress,  are  more 
destructive,  and  come  sooner  to  a  termination  than  in  horses.  The  prog- 
ress of  the  morbid  process  depends  also  to  a  great  extent  upon  the  con- 
stitution and  the  organization  of  the  animal  and  the  mode  and  manner 
in  which  it  is  kept.  Weather  and  temperature,  too,  have  considerable 
influence ;  warm  and  dry  weather  usually  retards,  and  c(^d,  wet,  and 
stormy  or  inclement  weather  usually  accelerates  ana  spreads  the  morbid 
process.  Most  authors  discriminate  between  acute  and  a  chronic  form 
of  glanders.  From  a  practical  standpoint  such  a  distinction  is  perfectiy 
admissible,  but  to  separate  acute  and  chronic  glanders  as  two  different 
diseases,  as  has  been  done  by  some  (French)  authors,  must  lead,  and 
has  led,  to  very  dangerous  mistakes  and  to  great  confusion.  Every 
form  <)f  glanders,  as  I  have  said  before,  is  naturally — eo  ipso — mord  or 
less  chronic  in  its  course,  but  may  become  acute,  either  from  the  first 
beguining  or  at  any  stage  of  its  development,  and  sometimes  very  sud- 
denly, under  any  of  the  following  conditions : 

1.  If  a  complication  takes  place  either  with  one  of  the  other  formis  of 
glanders  or  with  another  disease  or  disorder.     Sometimes  even  a  small 
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wound  is  sufficient  to  inaugurate  the  acute  course  or  a  rapid  progress  of 
the  morbid  process. 

2.  K  glanders  has  been  communicated  by  a  direct  introduction  of 
glanders-matter  into  a  wound,  or  a  direct  contact  of  the  contagion  with 
Sie  blood..  The  greater  the  quantity  of  glanders-matter  introduced  the 
more  concentrated  the  contagion  inoculated,  or  the  larger  the  wound 
the  more  acute  or  rapidly  progressing  and  spreading  is  usually  the 
morbid  process  of  the  communicated  disease. 

3.  If  the  constitution  of  the  animal  has  been  weakened,  or  if  the 
vitality  of  its  organism  has  been  seriously  impaired  either  by  glaadera 
itself  or  by  any  other  disease,  the  course  of  glanders,  although  natu- 
rally slow  or  chronic  from  the  beginning,  is  usually  changed  to  an  acute 
one  as  soon  as  the  morbid  changes  have  become  sufficiently  important 
and  extensive  to  weaken  essentially  the  constitution  of  the  animal,  and 
to  cause  a  profiise  infection  or  spreading  of  the  contagion  througn  the 
lymphatics  in  the  animal  organism.  Toward  its  ^tal  terminatioiir 
glanders,  therefore,  always  changes  its  course  from  chronic  to  acutOi 
Unlike  most  other  diseases  it  commences  chronic  and  ends  acute. 

4.  Exposure  to  wet,  cold,  an^  inclement  weather,  catching  cold,  kard 
work,  close,  dirty,  and  ill-ventilated  «tables,  unnealthy  food^  &c. — iot 
short,  everjrthing  that  is  calculated  to  produce  an  injurious  m:fluenoe 
upon  the  organism,  or  is  calculated  to  impair  the  health  of  the  animal, 
has  a  tendency  to  accelerate  the  morbid  process,  to  change  the  chjronio 
course  of  glanders  to  an  acute  one,  and  to  hasten  the  outbreak  after  ait 
infection  has  taken  place. 

The  morbid  process  of  glanders  is  accelerated  and  caused  to  spread 
more  rapidly  if  the  latter  becomes  complicated  with  an  inflammatioii, 
or  with  any  very  feverish  or  very  typhoid  disease.  The  morbid  pro- 
cesses of  glanders  and  inflammation  increase  each  other  reciprocally. 
The  inflammatory  process  adopts,  to  a  great  extent,  the  nature  and 
characteristics  of  glanders,  and  the  morbid  process  of  the  latter  disease 
becomes  blended  with  the  former,  and  assumes  the  attributes  of  an  in- 
flammation. In  either  case  all  the  symptoms  become  very  violent,  and 
the  morbid  process  progresses  and  spreads  very  rapidly,  particularly 
in  those  tissues  which  are  in  a  state  of  inflammation.  Ulceration,  too, 
becomes  extensive  in  a  short  time,  and  the  lymphatics,  by  absorbing; 
the  deleterious  matter,  seem  to  spread  the  contagion  and  the  elements 
of  glanders  rapidly  through  the  whole  system.  &  the  original  disease 
is  glanders,  farcy  will  also  make  its  appearance  within  a  short  time: 
and  vice  versay  existing  farcy  will  soon  be  complicated  with  nasal  ana 
pulmonal  glanders  of  an  inflammatory  character.  The  exudations  pro- 
duced by  an  inflammation  which  has  tlssumed  the  nature  of  glanders 
are  always  veiy  deleterious  and  corrosive  and  destroy  like  a  caustio  the 
tissues  with  which  they  come  in  contact.  The  morbid  changes  effected 
by  such  an  inflammation  resemble  those  of  a  malignant  diphtheria.  In 
extreme  cases  the  morbid  process  may  become  so  violent  as  to  cause 
the  neoplastic  process,  characteristic  of  glanders,  to  be  superseded 
by  immediate  destruction  and  mortification.  In  such  a  case  profase, 
diphtheritic  ulceration  and  destruction  of  tissue  take  the  place  of  the 
neoplastic  production  of  glanders-cells  and  their  subsequent  decay. 
The  glanders-cells  are  destroyed  (decay  or  perish)  before  their  forma- 
tion has  been  completed,  consequently  are  absent. 

That  a  direct  and  abundant  introduction  of  glanders-matter  into  a 
wound,  or  a  direct  contact  of  the  contagion  with  the  blood,  is  well  cal- 
culated to  produce  an  acute  form  of  glanders,  or  sufficient  to  inaugurate 
a  rapid  progress  of  the  morbid  process,  is  probably  best  illustrated  by  a 
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case  which  occurred  about  eleven  years  ago,  near  Dbcon^  Lee  county^ 
Illinois,  where  I  was  then  practicing.  A  farmer,  Mr.  B.,  came  to  my 
office  with  a  horse  which  he  had  recently  bought,  and  which  was  appar- 
ently sufiering  from  some  pulmonal  disorder.  The  animal  was  in  a  mod- 
erately good  condition  and  free  from  fever.  The  morbid  symptoms  ob- 
served consisted  in  a  slightly  laborious  breathing,  a  short,  dull,  bat 
somewhat  loose  (not  dry)  cough,  some  discharge  from  one  nostril,  and  a 
slight  swelling  of  the  submaxillary  lymphatic  glands  of  the  same  side 
of  the  head.  The  symptoms,  consequently,  were  the  same  as  are  usually 
observed  in  pulmonal  glanders ;  but  as  none  of  them,  were  sufficiently 
developed  or  presented  sufficiently  characteristic  proi)erties  to  indicate 
with  certainty  the  presence  of  clanders,  and  as  no  ulcers — the  most  im- 
portant diagnostic  symptom  of  glanders— could  be  discovered  in  the 
nose,  I  hesitated  to  make  a  definite  diagnosis,  but  informed  the  owner  of 
my  suspicion,  and  advised  him  to  put  the  horse,  if  convenient,  to  hard 
work  for  the  purpose  of  accelerating  thereby  the  morbid  proQ^B8  (if 
glanders),  and  to  return  the  animal  for  further  examination  within  a 
week  or  so.  A  few  days  afterwards  the  same  farmer  came  again  to  my 
office  with  another  horse  with  a  badly  torn  eyelid  and  an  inflamed  eye 
for  treatment  This  latter  horse,  which  I  will  call  horse  Ko.  2,  had  been 
bitten  in  the  eyelid  and  had  the  same  torn  by  the  horse  with  the  suspi- 
cious symptoms,  which  I  had  seen  before,  and  which  I  will  call  horse  No. 
1.  In  examining  the  wound,  which  probably  had  been  made  during  the 
night,  I  found  the  borders  very  much  swelled,  and  the  wound  and  the 
conjunctiva  of  the  eye  in  a  condition  which  strengthened  my  suspicions 
of  horse  Ko.  1  being  affected  with  glandeirs.  Still,  by  means  of  a  few 
stitches,  I  united  the  margins  of  the  wound  as  well  as  circumstances 
permitted.  After  I  had  p^ormed  the  operation  I  examined  the  horse 
as  to  his  general  health,  but  esp>ecially  as  to  s3rmptoms  of  glanders. 
With  the  exception  of  some  fev^ish  acceleration  of  the  pulse  and  the 
very  inflamed  condition  of  the  torn  eyelid  and  the  coiy  unctiva,  no  morbid 
symptoms  could  be  found.  The  horse  appeared  to  be  in  good  health 
and  free  from  any  respiratory  disorder.  The  next  day  I  saw  both  horse& 
Nos.  2  and  1,  on  B.'s  farm,  a  few  miles  from  Dixon.  Horse  No.  2  had 
high  fever;  the  wound  in  the  eyelid  presented  considerable  sweUing 
and  had  suppurated;  'some  of  the  stitches  had  been  torn  out ;  and  a 
lump  of  grayish  and  glassy  mucus  had  accumulated  in  the  inner  cor- 
ner or  canthus  of  the  eye.  These  symptoms,  though  comparatively  in- 
significant under  other  circumstances,  convinced  me  still  more  that  the 
torn  eyelid  would  not  heal  and  that  horse  No.  1  was  affected  with  glan- 
ders, and  had  communicated  the  contagion  to  horse  No.  2.  In  the  con- 
dition of  horse  No.  1  no  essential  changes  liad  taken  place,  except  per- 
haps a  slight  increase  in  the  discharges  from  the  nose.  Al^out  a  week 
later  horse  !No.  2  presented  plain  and  unmistakable  symptoms  of  glan- 
d<^rs,  consisting  of  lameness,  sw  oiling  of  the  inguinal  glands,  copious 
discharges  from  tlie  nose,  swelling  of  the  submaxillary  glands,  and 
diphtheritic  ulceration  on  tiie  septum.  The  condition  of  liorse  No.  1  wa« 
almost  unchanged.  Both  horses  were  killed  the  next  day.  The  post 
'n/uyrtem  examination  of  horse  No.  1  revealed,  besides  the  charactenstio 
morbid  changes  in  the  hings,  iadicative  of  pulmonal  glanders  of  long 
standmg,only  afew  small  ulcers  high  up  on  the  septum,  while  horse  No. 
2  showed  all  the  essential  symptoms  of  iiilly-developed  acute  nasal  glan- 
ders and  of  incipient  farcy,  but  scarcely  any  morbid  changes  in  the 
lungs.  Whether  the  inoculation  with  glanders-contagion  effected  by  the 
bitmg  and  tearing  of  the  eyelid  constituted  the  first  communication  of 
tibie  contagion  to  horse  No.  2  by  horse  No.  1,  or  whether  a  previoua  in- 


OLAITDEBS  AND  tkRCt.  455 

feotion  had  taken  place  (both  horses  had  been  worked  together,  and  had 
been  kept  in  the  Rame  stable  a  week  or  two  before  the  eyelid  was  torn), 
I  was  unable  to  decide,  but  hold  myself  convinced  that  the  direct  intro- 
duction of  a  comparatively  large  quantity  of  the  contagion  into  a  firesh 
wound,  and  the  immediate  contact  of  the  same  with  tiie  blood,  consti- 
tuted the  cause  of  the  acute  course  of  the  disease,  inaugurated  by  the 
mflammation  in  the  wound  of  the  eyelid.  There  can  be  no  doubt  of  the 
disease  having  been  communicated  by  horse  No.  1  to  horse  No.  2,  because 
subsequent  inquiries  elicited  the  fabct  that  horse  No.  1  had  become  in- 
fected with  glanders  several  months  before  he  came  into  the  possession 
of  Mr.  B.,  by  another  horse  to  which  the  disease  had  been  communicated 
by  a  condemned  United  States  Army  horse  affected  with  glanders  and 
sold  by  the  government  to  a  farmer,  in  whose  x>ossession  he  died. 

Another  ease,  perhaps  not  less  illustrative,  occurred  in  the  same  year, 
also  not  far  from  Dixon.  I  was  call^  upon  to  examine  a  mule  which 
showed  suspicious  symptoms,  indicating  the  presence  of  glanders,  but  as 
no  ulcers  could  be  disco  vered  in  the  nose  a  defmite  diagnosis  could  not  be 
made.  This,  however,  was  the  more  necessary  and  desirable^  as  the  mule 
in  question  had  come  m>m  another  State  (Indiana),  and  had  oeen  bought 
only  a  few  days  before.  To  get  out  of  the  difficulty  and  to  force  a  decis- 
ion, I  inoculated  the  mule  with  his  own  nasal  discharges  under  the 
sternum  behind  the  fore  legs.  In  a  few  days  a  nice  farcy-ulcer  had 
developed,  the  symptoms  of  glanders  proper,  too,  had  made  considerable 
progress,  and  the  chronic  course  of  the  ^ease  had  been  changed  to  an 
acute  one. 

Wherever  gLinders  presents  itself  as  an  acute  disease,  either  an  uncom- 
monly large  quantity  of  the  contagion  has  been  introduced  at  once  and 
brought  in  direct  contact  with  the  blood,  or  a  complication  of  some  sort 
has  b^n  effected. 

The  nature  of  glanders. — The  hypothesis  in  regard  to  the  nature  of 
glanders,  and  the  theories  concerning  the  morbid  changes  and  their 
relative  importance,  have  differed  v^  widely,  and  have  recently  under- 
gone great  changes.  Although  modem  investigations  have  proved 
beyond  a  reasonable  doubt  that  all  the  old  hypotheses  are  erroneou8| 
some  of  them  seem  yet  to  have  their  adherents. 

At  the  end  of  the  last  and  the  beginning  of  this  present  century 
most  veterinarians  looked  upon  glanders  as  a  blood  disease.  Bourgelat 
{1779),  KersttQg  (1784),  and  Coleman  (1839),  supposed  that  glanders  pro- 
ceeds from  a  morbid,  corrupt,  or  defective  composition  of  the  blood  and 
looked  upon  that  as  the  immediate  cause  of  the  disease. 

Lator  veterinarians  advanced  different  opinions.  Dupuy  (1849)  called 
glanders  an  affection  tuberculeusey  considered  it,  together  with  strangles 
or  distem])er,  grease-heal,  &c.,  as  a  tuberculous  disease,  and  denied,  like 
most  Fi*eii(*h  veterinarians,  the  existence  of  a  contagion.  Marel  (1826) 
looked  upon  glanders  as  the  natural  consequence  of  a  chronic  inflamma- 
tion- of  the  nasal  mucous  membranes.  Dance  and  Cruveilhier  connected 
glanders  with  an  inflammation  of  the  lymphatics.  Loiset  found  throm- 
bosis in  the  lyiii])hatics  of  the  mucous  membrane  of  the  nose,  and  after 
that  a  tendency  prevailed  to  consider  glanders  as  a  pyaemic  disease. 
Hiis  new  doctrine  culminated  in  the  hypothesis  of  Tessier,  who  denied 
ttie  absorption  of  matter,  substituted  a  formation  of  matter  (pus)  in  the 
blood,  and  pronounced  glanders  as  one  of  many  diseases  in  which  a  ten- 
dency to  produce  matter  is  primarily  existing  in  the  blood.  Finally 
dinical  observations  were  made  in  France  which  removed  (^T)  eveiy 
doubt  as  to  the  pysemic  nature  of  glandereU  Eenault  {Reeueil  de  m4a, 
9Mr.n  1835,  p.  396)  published  observations,  aooording  to  which  glanders 
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pit)ceeded  from  a  fistule  on  the  -withers,  from  brnising  of  the  upper  eye- 
lid, and  from  a  fistule  of  the  spermatic  cord,  Dupuy  {BuUetin  de 
VAcacUmie  de  mM,^  1836,  p.  481)  observed  that  glanders  proceeded  from  a 
seton  on  the  shoulder.  Eiss  (Becueil  de  m6d.  v6tir.j  1837,  p.  602)  observed 
several  cases  of  glanders  which  were  caused  by  severe  contusions  of  the 
nose.  Bey  observed  that  glanders  made  its  appearance  after  a  fracture 
of  the  nasal  and  maxillary  bones.  Afterwards  Benault  and  Boulej 
{Becueil  de  mid.  vStSr.^  1840,  p.  257)  endeavored  to  corroborate  or  to  afiOrm 
these  observations  by  direct  experiments.  They  injected  matter  into  the 
veins  of  horses,  and  claimed  to  have  produced  glanders-ulcers  in  the 
nose  of  a  horse  by  such  an  injection  of  umocent  matter.  Bey  {Becueil 
de  nUd.  vitSr.^  1867,  p.  417)  looks  upon  the  experiment  of  Benault  and 
Bouley  as  a  singular  case,  but  Professor  Hering  in  Stuttgart  {Bepertoriumj 
1868,  p.  36)  ^pe&  not  fina  it  singolar  at  all,  and  sayB  that  he  made  tke 
same  experiments  a  long  time  ago,  and  had  succeeded  in  producing  in 
some  cases  glanders,  in  other  cases  suppuration  (iU'  the  lungs),  and  in 
others  no  result  wharever.  Such  statements  are,  to  say  the  lei^  exceed- 
ingly queer,  particularly  if  made  by  such  a  learned  and  experienced 
man  and  otnerwise  so  reliable  an  authority  as  Professor  Hering^  beoaose 
such  observations  are,  and  must  be,  based  upon  a  mistake  eitlier  one 
way  or  another.  There  are  three  possibilities :  Either  the  matter  injected 
into  the  veins  must  have  been  taken  from  a  horse  adOfected  with  glanders 
or  fiarcy,  the  animals  experimented  on  must  have  been  previously 
infected  with  the  disease,  or  exposed  in  some  way  to  the  conts^on,  or 
the  disease  produced  was  no  glaiiders  at  all.  A  previous  infection  must 
be.  considered  as  tiie  most  probable  solution,  because  the  horse«  Boibf 
jected  to  such  experiments  are  usually  old  or  condemned  animalft  bought 
for  anatomical  purposes  at  fron^  two  to  four  doUars  a  head.  A  great 
many  experiments  with  injections  of  matter  (pus)  into  the  reana  of 
horses — ^probably  the  most  that  ever  have  been  undertaken— have  been 
made  at  about  the  same  time,  but  iadependentiy  and  at  dififerent  places, 
by  Professor  Guenther  in  Hanover  {Nehel  u.  Vix  Zeitschriftj  2.  B.)  ana 
Professoi>  Spinola  in  Berlin  ( Ueber  das  Vorlcommen  der  Eitermoten^  in  dm 
Ltmgenj  1839).  The  same  were  afterwards  repeated  at  various  times  by 
Professor  Gerlach,  the  late  director  of  the  Boyal  Veterinary  School  in 
Berlin,  who  died  in  1877.  Neither  of  these  three  very  reliable  investi- 
gators nor  anybody  else,  except  Bouley  and  Bering,  has  ever  succeeded 
in  produciQg  (T)  glanders  in  a  horse  by  an  injection  of  innocent  matter 
(pus)  into  the  veins. 

AU  those  hypotheses  and  theories,  notwithstanding  some  of  them 
were  only  short-live<l,  contributed  a  great  deal  in  creating  the  confti- 
sion  in  regard  to  the  contagiousness  or  non-contagiousness  of  glanders 
(la  morve)j  which,  until  recently,  has  been  prevailing  among  the  French 
veterinarians.  Bouley  separated  acute  glanders  and  chronic  glanders  as 
two  distinct  or  entirely  different  diseases,  and  considered  chronio  gland- 
ers as  non-contagious,  and  acute  glanders  and  farcy  as  contagious  and 
pysemio  diseases.  Godine  {JBUmens  W Hygiene  vitMnaire^  euivis  de  re- 
chercJies  sur  la  morve.  efc,  1816),  went  still  farther,  and  denied  tiiecon- 
t>agiousness  of  glanaers  altogether,  Bouley,  however,  finally  admitted 
ti\at  contagious  acute  glanders  might,  under  certain  circumstances,  be 
developed  from  non-contagious  chronio  glanders.  These  fallacious  doc- 
trines of  the  professors  of  the  Alfort  veterinary  school,  not  only  caused 
great  confusion  in  regard  to  diagnosis  (glanders  not  being  considered  as 
a  disease  aui  generis^  was  frequentiy  confounded  with  other  diseases), 
but  also  great  losses,  amounting  to  miUions  of  dollars,  to  the  people  ef 
France,  by  preventing  a  strict  condemnation  of  glanaered  horses,  and 
allowing  thereby  an  unlimited  spreading  of  the  disease. 
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The  veterinarians  of  Belgium^  too,  became  Infected  with  the  French  or 
rather  Alfort  confasion,  otherwise  they  never  would  have  stated  in  their 
official  reports  (Bulletin  du  conseil  supirieur  Wagricultwre  du  royavme  de 
Belgique  Arme,  1858,  Bmxelles,  1860),  that  of  810  glandered  horses,  136 
had  been  cured.  The  veterinaiy  school  of  Lyons,  Prance,  has  always 
kept  aloof  from  the  errors  of  the  Alfort  institution  in  regard  to  glanders, 
and  has  never  denied  the  contagiousness  of  that  disease. 

The  German  veterinarians,  though  differing  at  times  considerably  in 
opinion  as  to  the  nature  of  glanders,  have  never  doubted  its  contagious- 
ness :  and  German  governments  have  always  been  very  strict  in  taking 
the  most  effective  measures  against  the  spreading  of  that  terrible  enemy 
of  the  equine  race  by  requiring  a  prompt  destruction  of  every  horse  re- 
ported  by  a  veterinary  surgeon  as  being  affected  with  the  disease.  As 
a  consequence,  glanders  has  become  a  rare  disease  in  Germany,  and 
the  annual  losses  are  very  insignificant. 

Most  of  the  older  German  veterinarians  looked  upon  glanders  as  a 
dyscratic  disease.  Some  beHeved  they  had  found  the  immediate  cause 
in  a  qualitative  change  of  the  animal  albumen ;  others,  in  a  morbid  in- 
crease of  fibrin.  As  to  the  morbid  changes,  some  thought  they  had  dis- 
covered something  characteristic  in  a  sto>gnation  of  lymph  in  the  lym- 
phatics, othergr  in  a  formation  of  tubercles,  and  still  others  considered 
glanders  as  a  product  of  scrofcQosis.  A  few  went  even  so  far  as  to  hold 
glanders  to  be  identical  with  tuberculosis  and  scroftQosis.  The  tuber- 
colosis  doctrine  origiuated  in  France,  and  gained  a  good  many  adherents 
willing  to  look  upon  glanders  as  an  equine  tuberculosis.  The  scrofii- 
losis  doctrine  was  bas^  upon  the  erroneous  6upx)Osition  that  glanders 
proceeds  or  develops  from  strangles  or  distemper,  and  that  the  latter 
is  a  scrofdlous  disease.  Erdt  (in  his  Botzdysorasie  wnA  ihre  verwandr 
ten  Krankheiten)  declared  glanders,  as  recently  as  1863,  to  be  a  dyscratic 
disease,  and  discriminated  a  scroftQosis,  blennorrhoBic,  septicamia 
carcinomatous,  syphylitic,  and  other  forms  of  glanders,  but  considered 
scroftQosis  glanders  as  the  generic  form.  Professor  G^rlach,  in  his 
valuable  treatise  from  which  several  of  the  notes  just  given  have  been 
taken,  refates  the  theories  of  Erdt  by  the  following  statement,  for  the 
correctness  of  which  1  can  vouch  from  my  own  knowledge  of  the  facts: 

The  breed  of  the  iiiiUf- white  (whitethorn)  horses  of  the  royal  stables  of  the  late 
Kings  of  Hanover  was  kept  pure  by  continuous  in-and-in  bi'eeding.  As  a  conseqaenoe 
more  than  half  of  the  number  of  colts  bom  perished  every  year  of  scrofulous  diseases. 
At  tYnb  post-mortem  examinations  the  mesenterial  glands  presented  every  stage  of  scrof- 
nlosis  £rom  simple  swelliug  to  a  cheesy  degeneration.  Still,  never  a  case  of  gland- 
ers occurred,  neither  among  the  colts  nor  among  the  grown  horses.  This  proves  that 
•crofulosis  really  makes  its  appearance  in  colts  in  exactly  the  same  form  as  in  chil- 
dren, and  it  is  therefore  not  justifiable  to  attribute  an  entirely  different  disease  ot 
hones  to  scrofolosis. 

For  our  present  better  knowledge  of  the  nature  and  the  morbid  anatomy 
of  glanders  we  are  indebted  especially  to  the  thorough,  unbiased,  and  sci- 
entific researches  and  investigations  of  Professors  Virchow  {Hand- 
huch  der  speciellen  PatJwlogiej  Bd.  2,  and  Die  kranlchaften  Oeschumelstej 
Bid.  2) ;  Leisering  (Bericht  ueber  aa^  Veterinaincesen  im  Koenigreion 
Sachsen^  1862  und  1867) :  Ravitsch  ( Virchoioh  ArchiVy  Bd.  23);  Roloflf, 
{Mdgazxn  von  Qurlt  und  uertwig  Bd.  30),  and  Gerlach  {Jahreshericht  der 
Koenigh  TMerarzneischule  zu  Hannover^  1868). 

THE  MORBID  PBOCESS. 

Glanders  commences  as  a  neoplastic  process — ^new  morbid  formations 
(glandeis-cells)  are  produced.    ^The  mucous  membrane  of  the  respirar 
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tory  passage, 'the  Itmgs,  the  subcutaneous  tissue  and  the  cutis,  and,  oo- 
casionaUy,  some  of  the  connective  tissues  of  other  parts  of  the  body, 
constitute  the  primary  seat  of  the  morbid  changes.  The  lymphatic 
vessels  and  glands  become  secondarily  affected.  The  neoplastic  pro- 
cess, however,  does  not  in  every  case  of  glanders  occur  in  all  those  tis- 
sues named;  its  seat  in  a  certain  tissue  determines  the  form  of  the  dis- 
ease. In  common  or  nasal  glanders  the  mor'bid  changes  have  their 
main  seat  in  the  mucous  membrane  of  the  nasal  cavities,  and  of  the 
maxiUary  sinuses ;  in  pulmonal  glanders  the  same  make  their  appear- 
ance principally  in  the  lungs ;  and  in  farcy  the  neoplastic  process  is 
taking  place  either  in  the  subcutaneous  connective  tissue  (common  flarcy), 
or  in  the  cutis  itself  (skin-farcy).  In  other  tissues,  moroid  changes,  as 
a  general  rule,  occur  only  if  glanders  has  become  complicated  witii 
another  disease — an  inflammatory  process,  for  instance.  The  products 
of  the  neoplastic  process  consist  of  round  ceUs,  and  of  spindle-shaped 
cells.  The  latter,  usuaDy,  undergo  farther  changes ;  some  of  tbem  de- 
velop to  round  ceDs,  and  others  serve  as  the  elements  of  excessive  or 
morbid  growths  of  connective  tissue,  which,  however,  do  not  present 
anytiiing  charactOTistic,  and  must  be  considered  as  subordinate  productB 
of  the  neoplastic  process.  The  round  cells  are  in  shape  and  form  simi- 
lar to  granulation-cells  and  matt'>r-corpuscles,  but  vary  in  size  firom  that 
of  tiie  latter  to  two,  three,  four,  five,  and  in  some  cases  even  ten  times 
as  large.  The  youngest  round-cells,  or  those  latest  produced,  preoent 
rather  delicate  outlines,  and  are  the  smallest ;  the  oldest  ones,  which 
are  distinguished  by  their  granulated  contents  and  their  dark  color,  are 
the  largest,  and  sometimes  very  large.  All  have  large  nuclei,  whidi 
grow  in  the  same  proportion  as  the  cells,  and  present  in  the  older  ones 
a  dark,  granulated  appearance.    (Fig.  I,  Ko.  4,  and  Fig.  m,  No.  6.) 

The  formation  of  these  cells  constitutes  the  real  formation  of  all  iht 
morbid  changes  in  glanders,  and  may,  therefore,  be  considered  as  some- 
thing characteristic  of  the  disease,  and  the  ceUs  themselves  are  appro- 
priately designated  as  glander-cem.  These  glander-cells  have  two  dtf- 
iferent  sources;  they  proceed  fix)m  connective-tissue  corpuscles,  and  aJso 
fix)m  epithelium-cells. 

1.  Development  of  gUmders-ceUs  from  connective-tissue  corpuscles, — ^Hie 
latter  become  proliferous  and  swoU;  the  nucleus  of  each  ceD  or  corpus- 
cle grows  larger;  a  second  and  a  third  nucleus  are  produced  within  l^e 
walls  of  the  cell,  but  not  by  a  division  of  the  first  one.  The  other  con- 
tents of  the  cell  gradually  granulate,  the  appendages  or  extensions  drop 
off;  finally  the  whole  body  of  the  cell  decays.  The  nuclei  become  firee; 
the  nucleus-envelope  or  membrane  expands,  and  becomes  distinct  firom 
the  interior,  and  the  metamorphosis  of  a  nucleus  into  a  nucleate  cell  is 
thus  completed.  Such  a  new  cell  presents  at  first  a  very  delicate  con- 
tour and  a  large  and  bright  nucleus,  but,  under  favorable  circumstances^ 
will  soon  become  firmer  and  grow  larger.  Under  unfavorable  conditions 
no  farther  development  will  take  place.    (Fig.  I,  Nos.  1  and  4.) 

2.  Development  of  glanders-cells  from  epithelium-cells, — ^A  process  of 
proliferation  makes  its  appearance  in  the  tesselated  and  cylindrical 
epithelium-cells,  is  plainest,  however,  in  the  latter.  At  first  the  oval 
nucleus  increases  in  size;  then  a  second,  and  finally  a  third  nucleus  are 
formed  at  a  little  distance  from  the  upper  obtuse  end  of  the  first,  which 
is  not  divided.  The  formation  and  growth  of  these  nuclei  cause  the 
cylindrical  cell  to  increase  in  size,  or  to  swell,  and  to  change  its  original 
shape  tiU  it  is  transformed  to  a  mere  bag  fiUed  with  nudei  and  small 
round  cells.  Finally  the  bag  or  the  old  cell-membrane  decays  aad 
breaks,  and  the  nuclei  and  young  cells  are  liberated.    (Fig.  UJ^  ^os.  1 
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and  4.)  Such  a  production  or  development  of  glanders-cells  just  de- 
scribed can  take  place  in  young  or  undeveloped  and  incipient  epithe- 
Uum-cells,  because  round  giant^Us  filled  with  nuclei  and  small  round 
cells  are  formed  firequently  in  the  deei)er  or  youngest  strata  of  the  epi- 
thelium.   (Fig.  lU,  No.  5.) 

Wherever  such  a  neoplastic  growth  is  making  its  appearance  the  pro- 
cess is  always  essentially  the  same.  The  original  nuclei  of  the  primary 
epithelium-cells  and  connective  tissue-corpuscles  increase  in  size,  and 
new  nuclei  are  formed  within  the  extemjd  membrane,  or  envelope,  of 
the  primary  ceUs.  These  nuclei  are  transformed  into  small  round  cells, 
which  are  liberated  by  the  decay  of  the  old  mother  or  brood-cells,  and 
ooiifelitute  what  is  called  daughter-cells,  and  grow  larger.  This  growth 
and  development  constitutes  a  characteristic  peculiarity  of  the  large 
round  glanders-cells,  which  distinguishes  the  same  from  otherwise  simi- 
lar granulation-cells,  matter-corpuscles,  and  tubercle-cells,  because  the 
latter,  during  their  whole  existence,  remain  unchanged  at  their  first 
stages  of  development.  Although  young  glanders-cells  are  small,  and 
large  ones  old,  the  difference  in  size  does  not  depend  exclusively  upon 
the  age  of  the  cells.  Other  growth-promoting  and  growth-retarding  in- 
fluences must  be  existing,  l^cause  some  oellB  grow  faster  than  others, 
and  some  do  not  seem  to  grow  at  all.  Under  ceHain  circumstances  only 
small  cells  can  be  found,  which  are  not  different  from  common  mattei 
corpuscles,  and  in  other  cases  a  great  many  large  ones,  sometimes  of  an 
extraordinary  size,  present  themselves.  If  the  morbid  process  is  a  vio- 
lent or  a  very  rapid  one,  the  glanders-cells  are  always  small;  rai)id 
development  and  a  fluid  interceUular  substance  constitute  the  agencies 
which  deprive  the  cells  of  their  ability  to  grow,  or  cause  them  to  remain 
small,  and  of  a  somewhat  uniform  size.  Oonsequently,  in  all  those  cases 
in  which  the  morbid  process  of  glanders  is  blended  from  the  beginning 
with  more  or  less  inflammation  and  exudation,  the  glanders-cells  will  be 
small  and  numerous ;  and  as  the  imflammatory  exudations  destroy  and 
dissolve  the  intercellular  substance,  the  latter  and  the  exudations  them- 
selves will  constitute  a  fluid  in  which  the  glanders-cells  are  kept  sus- 
pended. The  glanders-matter  thus  formed  does  not  present,  rn^der  the 
miproscope,  any  characteristic  differences  from  any  other  matter  or  pus. 
A  production  of  glanders-matter  and  of  numerous  small  glanders-cells 
is  common  if  the  neoplastic  process  has  its  seat  in  the  subcutaneous  and 
intermuscular  connective  tissues  consequent  in  farcy;  In  all  those  cases, 
however,  in  which  glanders  presents  itself  as  a  chronic  disease,  free  ftt)m 
any  complications  with  inflammatory  processes,  &c.,  whatever,  in  which 
the  formation  of  the  glanders-cells  is  a  gradual  and  slow  one,  and  in 
which  the  intercellular  substance  is  not  destroyed  and  dissolved^  the 
glanders-cells  will  grow  to  a  certain  size,  and  young  cells  with  dehcate 
contours  and  large,  bright  nuclei,  older  and  larger  ones,  and  very  largd 
ones  witli.dark-colored  nuclei  and  granulated  contents,  will  present  them- 
selves. 

The  vitality  of  the  neoplastic  products  ot  glanders  is  limited,  but  dif- 
fers considerably  according  to  circumstances.  The  small,  rapidly  pro- 
duced, and  therefore  numerous,  cells,  suspended  in  a  dissolved  intercel- 
lular tissue  and  exudations,  are  similar  in  every  respect  to  matter- 
Qorpuscles ;  tlio  same  not  only  do  not  grow,  but  shrink  and  decay  very 
soon.  If  the  intercellular  substance  does  not  decay,  but  retains  il3 
original  connective  properties,  tiie  glanders-cells  not  only  grow  larger, 
but  also  a  great  deal  older,  than  matter-corpuscles  or  tubercle-cells.  This 
vitality  will  be  the  greater  the  larger  the  sx)ace  or  the  greater  the  amount 
of  the  connective  intercellular  substanoe  between  the  single  eeUs.   Their 
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age,  however,  probably  never  exceeds  a  year  or  several  months,  not- 
withstanding  that  some  glanders-nodules,  tubercles,  and  tumors  may 
exist,  apparently  unchanged,  a  much  longer  time,  because  the  constitu- 
ents of  the  latter,  the  glanders-cells,  change.  Old  ones  decay,  and  new 
ones  take  their  place  even  if  the  whole  tubercle  or  tumor  remains  essen- 
tially as  it  is.  It-is  to  be  supposed  that  such  a  change  is  taking  place, 
because  every  old  glanders-tubercle  or  tumor  contains  always  old  ana 
new  cells  in  different  stages  of  development. 

The  retrogressive  metamorphosis  may  be  called  a  fatty  necrobiosis. 
At  first  small  granules  (fat  granules)  make  their  appearance  in  the 
nuclei;  the  latter  swell  or  increase  in  size,  and  grow  darker;  gran- 
ules appear  also  within  the  cells,  but  outside  of  the  nuclei ;  finally  the 
envelopes  or  external  membranes  of  the  cells  decay  and  fall  to  pieces, 
and  a  granulated  detritus  is  left  behind.  Therefore,  after  a  regressive 
metamorphosis  has  set  in^  the  glanders-nodules  or  tubercles  and  tu- 
mors are  found  to  contam  a  granulated  detritus,  small  and  large 
granulated  cells,  and  free  granulated  nuclei,  if  examined  under  <t£a 
microscope.  The  glanders-cells  may  thus  perish  or  be  destroyed 
without  any  simultaneous  decay  of  the  intercellular  subst^ce.  In 
such  a  case  the  farther  changes  which  are  going  on  in  the  tissues,  in 
whicli  the  glanders-cells  are  imbedded,  differ  according  to  (sircum- 
Btances.  If  the  glanders-^seUs  are  but  lew,  and  rather  far  apart,  the 
l^ranulated  detrikis  is  removed  by  absorption,  and  the  morbid  prooess 
comes  to  a  terminatioii  by  local  healing.  In  other  cases  new  glanders- 
ceUs  are  produced,  and  take  the  place  of  the  old  ones,  and  the  morbid 
growth  (tubercle  or  Inmor)  continues  to  exist.  If  the  decaying  glan- 
ders-cellB  are  numerous  and  lodged  close  together,  tiie  retrogressive 
metamorphosis  is  usually  attend^  with  a  morbid  or  excessive  growth 
or  production  of  intercellular  connective  tissue;  and  the  absorption  of 
the  detritus  in  such  a  case  is  attended  with,  and  makes  room  for,  a  some- 
what extensive  production  of  new  fibrous  (scar)  tissue;  Unear  and  some- 
what prominent,  white  stripes,  usually  uniting  in  a  common  center,  cor- 
responding to  tne  center  of  the  former  neoplastic  process,  make  their 
appearance  and  constitute  a  star-shaped,  whitish  scar  or  cicatrix.  In 
chronic  glanders  such  cicatrices  occur  very  often  in  the  mucous  mem- 
brane of  the  septum ;  Uie  hard,  fibroid,  and  callous  swellings,  which 
are  soQietimes  found  in  the  mucous  membrane  of  the  nose^  and  the 
fibroid  tumors  which  occur  in  the  lungs,  and  which  are  easily  distin- 
guished firom  the  more  pulpy  glanders-nodules  and  tumors,  are  pro- 
duced in  the  same  way. 

Frequently,  however,  that  is,  in  all  such  tubercles  and  tumors  in 
which  the  glanders-cells  are  numerouB  and  separated  only  by  very  little 
intercellular  tissue,  the  decay  or  retmgressive  metamorphosis  of  the 
glanders-cells  involves  and  causes  a  simultaneous  decay  and  destruction 
of  the  intercellular  substance,  and  of  the  tissue  in  which  the  morbid 
products  are  imbedded.  The  continuity  is  destroyed,  and  an  abscess  is 
formed..  The  decay  usually,  though  not  necessarily,  begins  in  the  cen- 
ter of  the  nidus  of  cells,  and  it  seems  that  certain  external  influences 
are  able  to  change  or  to  accelerate  the  whole  process.  So,  for  instance, 
a  general  decay,  or  a  formation  of  ulcers  or  abscesses,  does  not  usually 
take  place  in  the  mucous  membrane  of  the  maxiQary  cavities,  but  almost 
invariably,  or,  at  any  rate,  a  great  deal  earlier  in  such  parts  of  the  nasal 
mucous  membrane,  which  are  exposed  to  the  current  of  air  passing 
through  the  nose  at  each  breath.  The  irritation  caused  by  the  passage 
of  air  probably  constitutes  the  cause  of  the  more  frequent  occurrence  of 
glanders-ulcers  in  the  mucous  membrane  of  the  septum  than  in  any 


GLAm)EBS   AND   FABCY.  461 

other  part  of  the  nasal  mucous  membrane.  If  glanders  has  become 
complicated  with  inflammation,  the  whole  process,  as  has  already  been 
mentioned,  is  entirely  different.  In  farcy,  too,  in  which  the  morbid 
changes  have  their  seat  in  the  loose  subcutaneous  connective  tissue,  the 
abscesses  are  formed  in  a  somewhat  different  way. 

The  infectiousness  of  the  neoplastic  products  of  glanders  constitutes 
a  specific  and  pathognomonic  attribute  of  the  same,  which  excludes 
identification  with  any  other  otherwise  similar  neoplastic  or  morbid 
products.  The  same  specific  agency,  or  the  same  virus,  which  is  instru- 
mental ia  communicating  the  disease  from  one  animal  to  another,  consti- 
tutes also  the  cause  which  spreads  the  morbid  process  within  tiiie  organ- 
ism of  the  aif acted  animal.  The  ef&cienoy  does  not  seem  to  be  dependent 
apon  any  particular  shape  or  form  of  the  morbid  products,  but  to  be 
inherent  in  the  material,  because  not  only  the  live  glanders-ceJIs,  but 
also  the  dead  or  decayed  ones,  the  granulated  and  cheesy  detritus^  and 
the  watery  transudations  are  infectious.  The  immediate  dianges  pro- 
duced by  a  local  infection  within  the  tissue,  or  the  creeping  of  the  morbid 
process  from  cell  to  cell,  can  be  seen  only  under  the  microscope.  If  the 
glanders-process  is  not  complicated,  that  is,  if  no  other  disease  is  exist- 
ing, the  spreading  of  the  morbid  process,  or  the  progress  of  the  local 
infection,  is  a  very  slow  one,  but  is  accelerated  or  becomes  rapid  if  a  com- 
plication sets  in.  The  morbid  process,  however,  spreads  not  only  by 
means  of  a  direct  infection  from  ceU  to  cell,  but  also  by  means  of  the 
lymphatics,  which  absorb  infectious  elements  and  deposit  the  same  in 
the  nearest  lymphatic  glands.  That  this  is  the  case  becomes  evident  if 
an  animal  is  inoculated  with  glanders- virus.  The  lymphatics  proceed- 
ing from  the  inoculation  wound  soon  commence  to  sweU  like  strands  or 
chords,  and  undergo  not  seldom  ulcerous  decay.  The  lymphatic  glands^ 
too,  commence  to  swell  to  solid  and  painftd  tumors  which  afterwards 
become  harder  and  firmer,  but  less  painful.  A  morbid  production  of 
connective  tissue  causes  the  firmness  of  the  swelling,  and  usually  ren- 
ders such  a  diseased  gland  impervious  to  a  further  passage  of  the  con- 
tents (lymph  and  infectious  glanders  elements)  of  the  lymphatics,  and 
prevents,  therefore,  a  further  spreading  of  the  infection.  If,  however, 
a  lymphatic  gland,  thus  degenerated,  becomes  finally  itself  a  seat  of  the 
neoplastic  glanders  process,  or  of  the  production  of  glanders-cdls,  tiie 
lymphatics  which  pass  from  that  gland  to  another  one  will  also  absorb 
infectious  material,  and  cause  thereby  a  further  spreading  of  the  infec- 
tion and  of  the  morbid  process.  In  nasal  glanders,  a  sweULng  of  tiie 
submaxiQary  lymphatic  glands  (which  receive  directiy  through  the 
lymphatic  vessels  the  lymph  from  the  seat  of  the  morbid  process),  un- 
atteiided  with  any  affection  whatever  of  the  lymphatics  beyond  them,  is 
a  very  frequent  occurrence.  Heuce  the  spreading  of  the  morbid  process 
by  means  of  the  lymphatics  is  also  usually  a  slow  one  in  chronic  gland- 
ers; several  months  may  elapse  before  a  jiew  source 'of  infection  is 
formed.  The  spreading,  however,  will  be  a  comparatively  rapid  one  in 
s^  cases  of  glanders  in  which  a  complication  with  another  destructive 
or  acute  disease,  as  an  infiammatory  process,  has  taken  place.  The 
morbid  process  is  also  apt  to  spread  more  rapidly  through  the  lymphat- 
ics in  common  farcy,  in  which  loose  connective  tissue  constitutes  t^e 
seat  of  the  disease.  The  morbid  process  of  glanders,. therefore,  is  in- 
fectious ;  a  spreading  of  the  same  is  not  only  effected  within  the  tissue 
by  a  propagation  of  the  glanders-ceUs,  but  also  by  means  of  the  lym- 
phatics which  absorb  the  virus  and  earry  the  same  to  the  nearest 
lymphatic  glands,  where  the  progress  of  the  morbid  process  stops,  if 
the  latter  are  degenerated  by  an  excessive  production  of  connective 
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tissae,  but  proceeds  further  if  those  glands  become  the  seat  of  A 
neoplastic  production  of  glanders-cells,  as  is  usually  the  case  ill  fercy. 
and  always  if  glanders  is  complicated  with  inflammation.  It  is  evident 
that  by  such  a  spreading  of  the  virus  and  absorption  of  deleterious 
glanders-matter  some  infectious  elements,  whatever  their  nature  may 
be,  will  finally  pass  into  the  blood,  and  cause  in  that  way  a  general  dis- 
order, or  a  general  dyscratic  condition  usually  called  "  glanders-dyscrasy.'' 
That  virus  or  infectious  elements  pass  over  into  the  blood,  and  pervade 
the  whole  animal  organism,  becomes  apparent  by  the  fact  that  the  blood 
and  the  various  animal  secretions,  the  sweat  for  instance,  possess  con- 
tagious properties  already  at  an  early  stage  of  the  disease,  or  before  the 
morbid  process  has  spread  much  beyond  its  original  seat,  and  are  able 
to  communicate'  the  glanders  from  one  animal  to  another.  It  may  ap- 
pear to  be  somewhat  strange  that  the  early  infectiousness  of  the  blood 
and  of  the  various  secretions  does  not  eifect  a  general  outbreak  of  the 
glanders-process  in  every  suitable  part  (mucous  membranes  and  con« 
nective  tissues)  of  the  animal  body,  and  that,  notwithstanding  the  facility 
with  which  the  glanders-contagion  communicates  the  disease  from  one 
animal  to  another,  the  morbid  process  remains  usually  for  a  long  time 
confined  to  certain  parts  of  the  organism.  It  is,  however,  not  any  more 
surprising  than  a  healing,  or  a  cessation  of  the  morbid  process,  of  other 
equally  contagious  diseases — ^pleuro-pneumonia  of  cattle  for  instance-— 
while  the  organism  is  yet  replete  with  the  conta^on,  which,  in  very 
small  quantitieB,  is  able  to  communicate  the  morbid  process  to  other 
animals.  The  truth  is.  our  knowledge  concerning  the  txue  nature  of  the 
contagious  principle  or  the  various  contagious  diseases  is  yet  too  lim- 
ited. If  the  theories  of  Hallier  and  others,  based  upon  the  discovery 
of  micrococci,  &c.,  in  the  blood  and  in  the  secretions  of  animals  affected 
with  contagious  diseases  should  i)rove  to  be  correct ;  if.  in  other  words, 
those  micrococci — ^in  glanders  Malleomyces  equestris,  H. — do  constitute 
the  infectious  elements,  and  the  real,  immediate  cause  of  the  morbid 
changes,  all  those  strange  phenomena  may  yet  find  a  satis&ctory  ex- 
planation. K,  however,  those  micrococci  should  not  constitute  tlie  con- 
tagion, and  should  not  be  the  cause  of  the  morbid  process,  but  the 
product  of  the  same,  or  if  their  presence  should  prove  to  be  a  merely 
accidental  one,  it  will  be  difficult  to  reconcile  those  fiacts.  Professor 
G^lach,  who  discards  those  theories  as  unfounded,  hints  at  «n  ex- 
haustion of  predisposition  as  affording  a  possible  explanation. 

The  AWATOMiOAii  OHANQES.— The  morbid  products  of  the  glanders- 
process  make  their  appearance  usually  in  more  or  less  distinctly  limited 
nests,  or  in  shape  of  nodules  or  tubercles  and  tumors,  which  vary  con- 
siderably in  size.  Some  of  them  are  as  small  as  the  size  of  a  pin's  head, 
and  are  called  miliary  tubercles;  others  are  Is^ger,  of  the  size  of  a  pea; 
and  still  others  are  quite  large,  and  constitute  tumors  or  glanders-ex- 
crescences. Practically,  therefore,  a  discrimination  between  glanders- 
tubercles  or  small  nests  of  glanders-cells,  and  tumors  or  large  ones, 
is  admissible.  The  former,  however,  must  not  be  looked  upon  as 
identical  with  genuine  tubercles  as  occurring  in  tuberculosis.  A 
glanders-tubercle  is  a  different  thing  altogether,  only  the  name  has 
become  t/OO  convenient  to  be  abolished.  Glanders-tubercles  occur — 1, 
in  the  substance  and  in  the  subserous  tissue  of  the  luuffs;  2,  in  the 
mucous  membrane  of  the  nasal  cavities  and  of- the  maxnlary  sinuses, 
but  especially  in  the  mucous  membrane  of  the  septum;  3,  in  the  swcdlea 
and  indurated  submaxillary  gHands;  and^  4,  in  the  cutis.  Sos^e  an 
thors  have  considered  the  presence  of  small  miliary  tubercles  in  the 
lungs  as  the  criterion  of  Uie  presence  of  glanders,  but  others  have 
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found  Hiat  glanders  may  exist  and  still  no  tubercles  may  be  found  in 
the  lungs.  Professor  Eoell,  in  Vienna,  found  miliary  tubercles  in  only 
about  66  per  cent,  of  all  cases  that  came  under  his  observation,  and  Pro- 
fessor Leisering,  in  Dresden,  and  Professor  G^rlach,  in  Berlin,  searched 
for  them  frequently  in  vain.  Glanders-tubercles  make  their  appearance 
in  the  luAgs  only  if  the  morbid  process,  which  has  its  principal  seat 
usually — I  would  like  to  say,  nonnaUy — in  the  mucous  membrane  of  the 
nose,  extends  to  the  lungs;  or  if  original  nasal  glanders  has  become 
complicated  with  pulnional  glanders^  which,  in  the  course  of  time^  is  a 
common  occurrence.  In  those  cases  in  which  such  a  complication  is  ex- 
isting &om  the  beginning,  or  in  which  pulmonal  glanders  constitutes 
the  primary  disease  and  nasal  glanders  the  complication,  miliary  tuber- 
cles are  found  in  thcf  lungs  fir^uently  within  a  short  time  after  an  in- 
fection has  taken  place,  sometimes  within  from  one  to  three  weeks.  The 
same  are  imbedded  in  the  healthy  pulmonal  tissue,  are  surrounded  by  a 
court  of  turgid  blood-vessels  (Fig.  VII,  l^o.  1),  have  eadi  a  smaU  blood- 
Tessel  of  their  own,  are  at  first  grayish-white  and  rather  soft,  consist  of 
more  or  less  uniform  and  rather  small  round  cells,  witii  nuclei,  con- 
nected with  each  other  by  a  delicate  intercellulary  tissue,  and  become, 
when  older,  enveloped  by  a  fine  tissue  of  connective  fibers.  The  court  of 
turgid  or  congested  vessels  around  the  tubercles  disappears  after  some 
time,  the  blood-vessel  which  enters  the  tubercle  becomes  obliterated,  and 
the  substance  of  the  latter,  receiving  no  more  nutriment,  undergoes  decay. 
A  necrobiotic  process  commences,  the  round  cells  shrink,.tiie  intercellu- 
lary substance  decays,  and  the  interior  of  the  tubercle  is  changed  to  a 
cheesy  substance,  in  which  finally  lime-salts  are  deposited.  The  whole 
process  is  the  same  as  that  which  is  taking  place  in  a  true  tubercle  in 
tuberculosis,  therefore  every  difference  disappears  after  the  retrogressive 
process  has  set  in.  Hence,  glanders-tubercles  have  flrequently  been  iden- 
tified with  veritable  or  tuberculosis  tubercles,  and  glanders  itself  has,  at 
times,  been  looked  upon  as  a  tuberculosis  or  horses,  which  assumes  pe- 
culiar forms,  different  from  tuberculosis  of  other  animals;  but  as  real 
common  tuberculosis  occurs  in  horses  as  an  independent  disease,  the 
same  as  in  other  animals,  as  the  cells  of  a  glanders-tubercle  are  usually 
somewhat  larger  than  those  of  a  genuine  (tuberculosis)  tubercle,  and  as, 
finally,  each  glanders-tubercle  possesses  a  ftdl  intercellulary  suDstance, 
and  has  a  blood  vessel  of  its  own,  either  of  which  is  waiting  in  the  veri- 
table (tuberculosis)  tubercle,  there  can  be  no  doubt  as  to  glanders  and 
tuberculosis  of  horses  being  entirely  different  diseases.  Besides  that, 
in  tuberculosis  of  hoi'ses,  the  single  tubercles  are  usually  a  great  deaf 
larg^  than  the  miliary  tubercles  of  glanders,  and  only  the  smallest  ones 

Siose  of  the  size  of  a  pea)  present  some  similarity  to  the  larger  ghmders- 
bercles.    The  retrogressive  process  does  not  present  anytiiiing  charac- 
teristic. 

In  the  mucous  membrane  of  the  nose  the  glanders-tubercles  or  nodules 
are  always  plainest  on  the  septum  (Pig.  IV,  !Nos.  1  and  2).  They,  too, 
vary  in  size  from  that  of  a  pin's  head  to  that  of  a  pea,  and  project  but 
little  over  the  surface  of  tiie  membrane,  and  are  therefore  sometimes 
scarcely  visible.  At  Otpost  mortem  examination,  however,  the  same  can 
be  seen  and  felt  more  plainly,  because  then  tiie  mucous  membrane  is  less 
succulent  and  swelled.  Either  singly  or  in  groups  they  are  imbedded  in 
the  mucous  membrane,  usually  in  Sie  upper  layer,  and  are  distinguished 
from  the  reddened  membrane  by  their  gray,  grayish-white,  or  grayish- 
yellow  color.  Sometimes  these  tubercles,  or  glanders-nodules,  are  situ- 
ated de^er,  in  the  middle  or  lower  layer  of  the  mucosa,  and  therefDre 
less  distinctly  circumscribed,  and  indicated  only  by  a  slight  elevation 
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.  above  the  surface  of  the  membrane,  but  not  by  any  distinct  color.  On 
a  cut,  however,  the  same  can  be  seen  very  plainly  (Fig.  Y,  a  and  h). 
The  substance  of  the  glanders-nodules  in  the  nose  is  more  or  less  soft, 
and  consists  of  round  ceUs,  free  nuclei,  spindle-shaped  cells,  and  a  fine 
connective  intercellular  substance*  The  spindle-shaped  cells  are  lodged 
mostly  side  by  side;  some  of  them,  the  younger  ones,  are  rather  thin, 
and  others  are  swelled  in  the  middle,  and  are  ripe  and  near  breaking. 
The  nodules  or  glanders-tubercles  present  usually  a  gray-yellowish  color, 
if  composecj  principally  of  round  cells,  and  their  color  is  somewhat  in- 
distinct if  spindle-shaped  cells  constitute  the  prevailing  element.  The 
retrogressive  metamorphosis  consists  in  a  decaying  to  a  fatty  or  cheesy 
Bubs^nce.  A  real  shrinking  and  exsiccation  and  a  dex)osit  of  lime-salts 
do  not  occur.  Glanders  nodules  or  tubercles  in  the  cutis  are  a  compar- 
atively rare  occurrence  in  horses,  but  are  observed  very  often  in  human 
beings  affected  with  glanders.  As  the  skin  of  horses  is  coated  with  hair, 
only  the  larger  tubercles  or  nodules  will  be  noticed;  the  very  smaJl  ones 
usually  escape  observation  till  the  regressive  process  has  been  completed, 
and  has  chaiiged  them  to  small  lenticular  ulcers.  Otherwise  the  morbia 
changes  are  the  same  as  in  the  mucous  membrane. 

Mifiary  tubercles,  finally,  can  also  frequently  be  found  imbedded  in  the 
morbidly  increased  connective  tissue  of  the  indurated  submaxillary  and 
other  lymphatic  glands.  On  a  cut  the  same  can  often  be  pressed  out 
of  tilie  surrounding  tissue  as  small  knots  or  nodules.  An  exsiccation 
is  a  frequent  occurrence,  but  a  deposit  of  lime-salts  has  not  yet  been 
observed.        *  " 

Glanders-tumors,  or  very  large  nests  of  glanders-ceUs,  can  be  found 
fully  developed  only  in  the  lungs,  but  are  even  there  not  as  fi^uent  as 
the  tubercles.  They  have  their  seat  usually  immediately  beneath  the 
pulmonal  pleura,  especially  toward  the  lower  sharp  border  of  the  lungs. 
In  some  cases,  however,  the  same  are  also  found  imbedded  in,  tiie  pul- 
monal tissue,  and  are  then  not  seldom  numerous.  The  tumors,  or  gh^d- 
ers  growths,  are  either  distinctly  limited,  and  varying  in,  size  from  that 
of  a  cherry  to  that  of  an  apple,  or  the  same  are  more  or  less  difhse. 
The  large  tumors  seem  to  be  composed  of  two  or  more  smaller  ones  whici 
have  increased  in  size  till  they  have  come  in  contact  with  each  other 
and  have  united.  The  intermediate  pulmonal  tissue  in  such  a  case  has 
disappeared.  Large  tumors  thus  produced  are  frequently  of  an  irregu- 
lar shape.  The  pulmonal  tissue  surrounding  the  gray  or  grayish-yel- 
low tumors  is  at  first  hyperaemic,  and  the  outlines  of  the  latter  are  more 
or  less  indistinct,  but  afterwards  the  same  become  more  defiLned.  On  a 
cut  these  tumors  present  an  appearance  somewhat  similar  to  bacon.  In 
some  cases  the  same  are  more  or  less  firm  and  solid,  like  a  fibroid  growth, 
and  in  others  of  the  consistency  of  a  sarcoma.  (Fig.  VII,  Fo.  2,  pre- 
sents the  grayish-yellow  cut-surl'ace  of  a  glanders-tumor  in.  natural  size, 
for  the  most  part  distinctly  limited  from  the  hypersemic  pulmonal  tissue, 
but  at  one  end  yet  encroaching  upon  the  latter,  and  not  yet  presenting 
a  distinct  demarcation.  Fig.  VL  Ko.  3,  is  a  smaller  glanders-tumor  in 
natural  size,  presenting  yet  visiole,  small,  round,  primary  nodules  and 
some  remnants  of  pulmonal  tissue,  indicating  plainly  that  the  growth 
takes  place,  not  from  one  but  from  several  centers,  and  is  not  ^ected 
by  peripheric  apposition.)  Under  the  microscope  the  constituents  are 
found  to  be  essentially  the  same  as  those  of  the  smaller  nodules  or  tu- 
bercles. The  round  cells^  however,  vary  much  more  in  size.  Some  are 
very  large  and  distinguished  by  their  dark  and  granulated  nucdeL 
Numerous  epithelial  mother-cells,  containing  nuclei  and  incipient  ceUs, 
spindle-shaped  cells  in  different  stages  of  development,  some,  maybe^ 
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very  much  swelled  or  just  breaking,  and  others  decayed  and  discharg- 
ing their  granulated  contents  and  large  nuclei,  and  a  connective  inter- 
cellular substance  which  gives  the  whole  tumor  its  continuity  and  a  cer- 
tain degree  of  solidity,  constitute  the  principal  components.  The  softer 
glanders-tumors,  similar  in  consistency  to  a  sarcoma,  are  composed 
mainly  of  round  cells,  while  the  firmer  or  more  solid  ones  consist  prin- 
cipally of  spindle-shaped  cells,  and  contain  comparatively  few  round 
cells  imbedded  in  the  intercellular  substance,  which  latter  is  here  and 
there  fibrous  and  soUd,  and  thereby  the  cause  of  the  greater  firmness. 
The  presence  of  both  kinds  of  cells,  spindle-shaped  and  large,  round 
ones,  proves  that  connective-tissue  corpuscles,  as  well  as  epithelium  ele- 
ments, contribute  to  the  formation  of  pulmonal  glanders-tumors.  The 
retrogressive  metamorphosis  proceeds,  according  to  the  observations  of 
Gerlach,  in  two  different  ways.  Sometimes  all  components  of  the  glanders- 
tumor,  the  intercellular  substance  as  well  as  the  glanders-cells,  undergo  a 
process  of  decay  which  proceeds  either  from  one  center — ^if  the  tumor  is  a 
simple  one — or  from  several  centers  simultaneously,  if  the  tumor  is  a  compli- 
cated one.  In  the  former  case  the  whole  tumor  is  changed  to  one  cavity  with 
cheesy  contents,  but  in  the  latter  two  or  more  larger  or  smaller  cavities, 
corresponding  to  the  number  of  the  original  tubercles  or  tumors,  are 
produced.  The  contents  of  the  same  present  also  a  cheesy  appearance. 
Sometimes,  however,  the  whole  pi5ocess  is  different.  The  round-cdls 
decay  and  are  absorbed,  and  an  excessive  growth  or  production  of  con- 
nective tissue  is  taking  place.  The  tumor  becomes  harder  and  firmer, 
and  assumes  finally  the  characteristics  of  a  fibroid  growth,  which  con- 
tains interspersed  \n  its  tissue  a  few  round-cells,  and  may  not  undergo 
any  further  changes  for  a  long  time.  Such  fibroid  tumors  correspond 
to  the  fibroid  cicatrices  which  occur  frequently  in  the  mucous  membrane 
of  the  septum,  and  are  found  not  seldom  if  the  morbid  process  has  been 
a  very  slow  or  chronic  one.  If  glanders  is  acute  or  complicated  with 
other  morbid  processes  which  accelerate  its  progress,  such  hard  and 
firm  fibroid  tumors  or  cicatrices  are  never  formed.  Un  the  contrary, 
the  glanders- tumors  decay  rapidly,  often  before  the  same  have  had  time 
to  assume  definite  shape  and  form. 

Glanders-ulcers  or  abscesses  are  produced  if  the  intercellular  sub- 
stance of  the  tubercles  undergoes  dissolution.  Dissolved  intercellular 
substance  and  decayed  and  decaying  glanders-ceUs  constitute  the  matter. 
The  process  is  about  as  foUows : 

Farcy-ulcers  in  the  suhcutaheovs  conriecUve  tissue. — The  development 
or  the  growth  of  a  farcy-tumor  is  always  attended  with  some  local  in- 
flammation in  the  surrounding  tissues.  A  violent  proliferation  begins 
in  the  center  of  the  tumor,  and  numerous  small  round-cells  which  can 
scarcely  be  dismminated  from  matter-corpuscles  are  produced.  The 
inflammatory  process  furnishes  a  sufficient  quantity  of  exudation  to 
loosen  and  to  envelope  the  round-cells  almost  immediately  after  the 
same  have  been  produced.  Some  white  blood-corpuscles  may  become 
intermixed,  but  the  same  must  be  regarded  as  strangers,  because  a  very 
large  majority  of  the  cells  suspended  in  the  fluid  exudation  are  the  pro- 
duct of  the  proliferous  process.  So  it  may  happen  that  a  farcy  boU  or 
tumor  shows  fluctuation,  and  contains  matter  within  a  few  days,  or  is 
changed  to  an  abscess  much  sooner  than  a  common  boil.  The  matter 
of  a  tarcy-ul(?er  does  not  exhibit  any  distinctive  difference  from  otiier 
pus  except  in  so  far  as  it  possesses  infectious  qualities.  Almost  as  soon 
as  a  fai'cy-boil  has  been  changed  to  an  abscess,  or  contaius  matter,  the 
nearest  subcutaneous  lymphatics  commence  to  swell  to  plainly  visible 
chords  or  strands,  and  in  their  course  not  seldom  new  boils  are  fijrmed. 
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which  also  undergo  the  same  metamorphosis  as  the  first  one«  Hence 
it  happens  very  frequently  that  farcy  boils  and  ulcers  make  their  ap- 
pearance in  rows  somewhat  resembling  strings  of  beads,  which  consti- 
tutes one  of  the  characteristics  of  the  disease.  A  little  later  the  nearest 
lymphatic  glands,  too,  commence  to  swell  and  to  be  changed  to  hard 
and  more  or  less  i)ainful  i'arcy-buboes.  The  circulation  or  the  current  of 
lymph  iQ  the  lymphatics  of  such  a  swelled  gland  or  glands  becomes 
interrupted,' and  in  consequence  oedematous  swellings  make  their  ap- 
pearance in  the  parts  in  which  such  an  interruption  has  been  effected, 
usually  in  a  leg.  The  swelling  of  the  lymphatics  and  of  the  lymphatic 
glands,  the  lymphatic  abscesses,  and  the  appearance  of  oedemata  have 
ted  to  mistakes ;  an  inflammation  of  the  lymphatics  has  been  supposed 
to  constitute  the  primary  and  the  production  of  farcy-ulcers  a  second- 
ary morbid  process.  Sometimes,  it  is  true,  it  is  rather  difiUcult  to  find 
the  primary  boils  or  ulcers  from  which  the  morbid  process  has  spread. 
The  comparatively  rapid  dissemination  of  the  glanders- virus  tibirough 
the  lymphatics  in  the  loose  subcutaneous  connective  tissue  explains  why 
fjBLTcy  usually  spreads  sooner  over  the  whole  body,  and  becomes  fatal 
in  much  less  time  than  either  pulmonal  or  nasal  glanders. 

The  products  of  the  glanders-process,  however,  do  not  always  present 
thems^ves  as  distinctly  Limited  growths  in  form  of  nodules,  tubercles, 
tumors,  and  boils.  The  morbid  products  in  certain  cases,  especially  in 
such  in  which  an  inflammatory  exudation  is  taking  place  in  tibe  same 
parts  in  which  the  glanders-process  has  its  se^at,  become  diffuse,  and  the 
glanders-cells  almost  as  soon  as  produced  are  carried  off  by  the  exuda- 
tion. Gerladi  discriminates  two  forms  of  diffuse  glanders,  viz.,  glan- 
ders-catarrh  and  difiuse  production  of  glanders-cells  in  the  mucous 
membranes. 

1.  OUmders-catarrh, — K  the  glanders-process  makes  its  appearance  in 
a  mucous  membrane,  the  first  morbid  changes  and  symptoms  are  always 
those  of  glanders,  blended  with  a  catarrhal  affection.    Consequently  the 
first  stage  of  nasal  glanders  may  appropriately  be  called  a  "  glanders* 
catarrh,"  and  may  under  favorable  cii'cumstances  exist  almost  unchanged 
for  a  long  time  \Titliout  being  attended  by  any  other  characteristic  symp- 
toms except  perhaps  some  swelling  of  the  submaxillary  lymphatic  glands 
(so-called  nasal  gleet).    Afterwaid,  in  a  more  advanced  stage  of  the  dis- 
ease, more  characteristic  morbid  changes  make  their  appearance,  but  the 
catarrhal  discharge  from  the  nose  remains.    In  glanders-catarrh  the  se- 
cretions of  the  nasal  mucous  membrane  differ  only  in  so  far  from  those 
ibserved  in  a  common  catarrh  as  they  present  frequently  a  greenish  or 
preen-yellowish  o>olor,  and  contaui  very  soon  epithelium-scales  and  small, 
^ound  glanders-cells  similar  to  matter-corpuscles.    With  the  appearance 
^f  the  epithelium  debris^  however,  the  somewhat  characteristic  greenish 
.olor  usually  disappears.    The  glanders-cells  have  their  source  in  the 
-.pithelium-i)roducing  layer  of  the  mucosa,  and  develop  from  epithelium- 
jells,  but  are  canicd  off  or  washed  away  by  the  fluid  exudations.    Still 
be  discharge  itself,  although  containing  glanders-cells,  ofi'ers  no  charac- 
teristic of  great  diagnostic  value  except  its  infectiousness,  which  exists 
rom  the  very  begiuuiiig.    The  microscope  reveals  no  essential  differ- 
nces,  neither  between  the  nasal  discharges  in  glanders  and  in  catan^h 
^-^^^  between  farcy  matter  and  common  pus. 

],  Diffuse  inoduciion  of  ylandcrs-celU  in  the  mucmin  mcmbraiw. — ^The 
^landcrs-cells  are  not  produced  lq  ceitain  limited  spots  or  nests,  but  in 
diffusion  over  large  parts  of  the  mucous  membrane.  The  latter  appears 
quelled  and  loosened  ui  its  tissue,  and  contains  larger  or  smaller  nom- 
yc^f!  of  ^niiri  pr^ituiripr.s.PiiiiR  of  'liffcr^Dt  fii^e.    Aftcrwards  an  exuberant 
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morbid  growtli  of  coimectiTe  tissue  makes  its  appearance,  which  causes 
the  mucous  membrane  to  become  more  or  less  thick  and  callous.  If  the 
glanders-process  extends  to  the  frontal  and  maxillary  cavities,  the  nat- 
urally fine  mucous  membrane,  especially  of  the  latter,  is  usually  found 
coated  \nth  a  mucopurulent  secretion,  and  presents  more  or  less  uneven 
swelling  and  degeneration,  caused  by  an  exuberant  neoplastic  i)roduo- 
tion  of  connective  tissue  elements.  In  the  nasal  cavity,  but  especially 
on  the  septum,  the  diiiuse  glanders-process  i)enetratcs  not  seldom  the 
whole  mucous  membrane,  and  extends  to  the  submucosa-  Callous  swell- 
ings aie  formed  by  an  exuberant  production  of  neoplastic  elements  of 
connective  tissue,  and  within  these  swellings  appear  diftuse  center-sta- 
tions, or  iiosts  of  round  cells,  which  (latter)  gradually  undergo  decay  and 
are  absorbed.  Fibrous  or  scar-tissue,  whidbi  afterwards  shrinks  ortion- 
tracts  to  a  scar  or  cicatrix,  takes  their  place.  So  it  may  happen  that 
scars  or  cicatrices  make  their  appearance  without  any  ulceration  having 
preceded.  Tht^se  scars  or  cicatrices  usually  contain  a  center,  from  which 
Beveral  whitisli  strands  of  fibrous  tissue,  produced  by  the  same  process, 
are  radiating  in  diii'erent  directions,  ©till  not  every  scar  or  cicatrix 
found  on  the  mucous  membrane  of  the  septum  has  been  produced  in  the 
same  way,  uitiiout  any  preceding  ulceration.  Under  favorable  circum- 
stances a  healing  even  of  a  glanders-ulcer  will  now  and  then  be  effected, 
but  in  such  a  cjise  the  scar  left  behind  is  usually  less  prominent  or  con- 
spicuous, and  is  destitute  of  such  long  radiating  strands  of  fibrous  tissue. 

Olanders-tdcers. — The  same,  if  present,  constitute  the  most  character- 
istic and  iinnustakable  morbid  change  of  the  whole  morbid  process,  and 
are  found  usually  in  the  mucous  membrane  of  the  septum,  especially 
toward  the  nasal  bones,  but  also  in  the  mucous  membrane  of  the  con- 
chtc,  the  nasal  ducts,  the  larynx,  and  tlie  windpipe,  and,  in  rare  cases, 
in  the  cutis.  Professor  Gerlach  says  he  has  found  ulcers  in  the  mucosa 
of  the  tkioat  and  windpii)e  only  in  acute  glanders.  I  remember  one  of 
chronic  glanders  that  occurred  in  1869  in  Quincy,  HI.,  in  which,  at  the 
post-rnvrUm  (examination,  numerous  ulcers  presented  themselves  in  the 
nasal  ducts  and  in  the  mucous  membrane  of  the  larynx  and  windpipe, 
but  none  on  the  septum.  In  that  horse  the  only  obsei^vable  symptom 
consisted,  lor  a  long  time,  in  diliiculty  of  breathing,  resembling  a  kind 
of  roaring  when  exercised.  The  post-marteni  examination,  made  by 
myselt,  revealed  glanders  in  a- very  advanced  stage  of  development,  not- 
withstanding that  the  horse,  a  fine  black  roadster,  was  not  suspected  of 
being  atlected  with  glanders  u^)  to  within  two  weeks  before  he  was 
killed. 

Glaudors-n Jeers  are  always  preceded  by  glanders-nodules  or  tubercles 
in  the  niuc  t;us  membrane  or  skin,  respectively,  and  are  the  product  of  a 
decay  of  tlie  glanders-cells  and  a  dissolution  of  the  intercellular  sub- 
stance cr  rij(»vsc  nodules  or  tubercles.  The  process,  however,  by  which 
these  nkuis  .iiv  dm  eloped  is  not  always  the  same,  but  varies  somewhat 
accorcIiiiLT  to  ilie  si  :e  and  situation  of  the  tubercles.  K  the  latter  are 
large,  oi  the  si:se  of  a  pea,  and  extend  deep  into  the  mucous  membrane, 
a  deprts;  ion,  which  soon  changes  to  a  small  hole,  at  first  not  larger  than 
a  pin's  In  ad,  makes  its  appearance  in  the  middle  of  the  external  surface. 
This  hole,  liow  ever,  soon  grows  larger  (Fig.  IV,  No.  2),  and  constitutes 
within  a  lew  u;i\  s  an  ulcer  corresponding  in  size  to  that  of  the  former 
tubercle  (Fi;^.  1 V,  Xo.  3).  The  deeper  the  latter  extends  mto  the  mucosa 
or  submiicosa,  tlie  deeper  will  also  be  the  ulcer. 

if  the  gtaTidtrs  ti  bercles  are  very  small  and  superficial,  or,  as  it  some- 
times ha))[.en.s,  \  isiJDle  only  as  gray  specks  or  dots,  the  proceeding  is  a 
little  dilierent.    At  hist  the  epithelium  is  cast  off  j  a  small,  scarcely 
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visible  loss  of  substance  takes  place,  which  gives  the  incipient  nicer  the 
appearance  of  a  small  erosion.  In  other  cases  the  decayed,  sax>erfiGiaI 
part  of  the  tubercle  presents  itself  aa  a  yellowish-gray  mass,  whidi 
remains  for  a  short  time  coated  with  epithelium.  The  decaying  taberde, 
in  such  a  case,  has  the  appearance  of  a  small  pustule.  In  lK>th  cases, 
finally,  small,  flat,  lenticular  ulcers  are  formed,  which,  if  numerous  ana 
close  together,  as  frequently  happens  (glanders-tubercles,  if  very  small, 
are  usually  situated  close  together  in  groups),  become  soon  confluent, 
and  present  then  one  large,  flat  uloer  with  an  uneven  bottom.  A  few 
days  ago  I  had  an  opportunity  to  observe  small  lenticular,  and  one 
medium-sized  confluent  ulcer,  on  the  right  side  of  the  septum  of  the  nose 
of  a  former  circus-horse  that  had  been  affected  with  gleinders — ^had  had 
discharges  fix)m  the  nose — ^for  over  eight  months. 

A  gliders-ulcer  once  formed  grows  in  depth  and  circumference  as 
follows:  At  the  bottom  and  on  the  borders  of  the  ulcer,  and  aJso  in  the 
immediate  neighborhood  of  the  same,  appear  again  gray  spexdcs  and 
nodules  (nests  of  round  cells),  which  also  undergo  decay,  become  eon- 
fluent  with  the  ulcer,  and  increase  thereby  the  size  and  depth  of  the 
latter.  The  bottom  of  a  glanders-ulcer  presents  a  grayish-yellow  (bacon- 
like) appearance,  marked  with  red  blotches,  and  is  composed  mainly  of 
round  glanders-cells,  the  decay  of  which  adds  to  the  depths  of  die  ulcer. 
Consequently,  as  after  each  decay  new  round  cells  make  their  appear- 
ance, a  glanders-ulcer  is  not  only  able  to  work  its  way  through  tibie 
mucous  membrane  and  its  connective  tissue,  but  also  into  and.  even 
through  the  cartilagenous  septum  and  the  osseous  conchsd.  This,  how- 
ever, takes  place  only  in  a  very  advanced  stage  of  tiie  disease,  and  un- 
der the  influence  of  a  complication  with  an  inflammatory  process.  The 
bottom  of  a  deep  ulcer  presents  usually  a  dirty  appearance,  caused  by 
decay  or  decomposition  of  tissue  and  blood  (Fig.  IV,  No.  4).  GrowHi  of 
a  glanders-ulcer  in  circumference  is  a  very  common  occurrence.  Thib 
process  is  usually  a  rapid  one.  if  tiie  ulcer  is  composed  originally  of 
small  lenticular  ulcers,  so-called,  erosions,  with  corroded  gray  or  inflamed 
and  red  borders.  If  two  or  more  of  such  compound  ulcers  happen 
to  be  in  close  proximity  of  each  other,  the  same  very  often  become  con- 
fluent in  a  comparatively  short  time,  and  present  then  one  large  ulcer- 
ating surface.  In  the  cutis  the  ulceration  process  is  exactiy  the  same, 
and  is  invariably  preceded  by  a  formation  of  glandera-tubercles.  The 
latter  have  their  seat  usually  in  the  skin  of  the  hps  and  nostrils,  seldom 
in  the  skin  of  the  legs  and  of  other  parts  of  the  body.  In  the  cutis,  too, 
deep  ulcers,  and  flat  and  lenticular  ones,  can  be  discriminated.  In  some 
cases  the  cutis-ulcers  have  a  si)ecial  tendency  to  increase  in  dept^ — ^if 
the  preceding  tubercles  have  been  large — while  in  others  a  tendency  to 
grow  in  circmnference  is  prevailing.  The  latter  is  the  case  especially  il 
the  tubercles  have  been  small  and  close  together.  Both  kinds  of  ulcers, 
however,  Uke  those  in  the  mucous  membrane,  produce  abundant  exuda- 
tion and  matter,  a  peculiarity  by  which  deep  glanders-ulcers  situated 
in  the  skin  are  easily  discriminated  from  farcy-ulcers  or  glanders- 
abscesses.  Besides  that,  the  latter  are  always  kettle-shaped,  have  red 
and  elevated  borders,  and  are  situated  in  the  subcutaneous  connective 
tissue,  while  the  fonner  have  their  seat  in  the  skin. 

THE  CAUSES  AND  ORIGIN  OF  GLANDERS. 

As  to  the  causes  and  origin  of  glanders,  opinions,  especially  in  former 
timeSj  have  differed  very  widely.  A  great  many  veterinarians,  particu- 
larly m  France,  and  there  imtil  quite  recently,  either  denied  its  oonta* 
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gionsness  altogether  (La  Fosse,  sen.  and  jun.,  Fromage  Defeugre,  and 
Dupuy  barely  admitted  the  possibility  of  an  infection ;  Coleman  (English), 
Smith  (English),  and  Bodet  consider^  only  acute  glanders  as  a  contagious 
disease,  as  did  Hutrel  d'Arboval  and  many  others),  or  expressed  doubt  as 
to  the  existence  of  a  contagion. — ^Dutz.  Consequently  a  spontaneous  de- 
velopment or  the  possibility  of  the  same  was  not  questioned  except  by  a  few 
decided  contagionists,  such  as  Volpi  in  Italy,  White  in  England,  and,  in 
modem  times,  Gerlach  in  Grermany.  Nearly  all  German,  most  of  the 
English,  and  a  great  many  French  •veterinarians  (it  is  but  just  to  men- 
tion among  the  latter  Solleysel  (1669),  De  Saunier  (1734),  Bourgelat 
[1765),  Garsault  (1770),  Vitet  (1783),  Gohier  (1813),  Delwart,  and  Le- 
blanc)  admitted  that  most  cases  of  glanders  owe  theii'  origin  to  infection, 
but  did  not  doubt  the  possibility  of  a  protopathic,  and  even  of  a  deutropa- 
thic  development.  Even  at  the  present  day  an  auchtochthonous  and  a 
deuteropathic  development,  too,  are  looked  upon  as  something  possible, 
or  even  self-evident  and  of  frequent  occurrence,  not  only  by  non-profes- 
sional men,  but  also  by  a  great  many  veterinarians  of  high  standing.  As 
causes  of  auchtochthonous  glanders,  all  possible  injurious  agencies  have 
been  accused,  the  same  as  in  all  other  contagious  diseases,  such  as  pleuro- 
pneumonia of  cattle,  for  instance,  which  latter,  as  is  now  more  generally 
admitted,  spreads,  and  is  caused  exclusively  by  infection  or  by  means 
of  the  contagion.  As  principal  causes  of  glanders  have  been  consid- 
ered spoiled,  decayed,  and  insufficient  food,  or  food  of  a  bad  quality  or 
unsuitable  comijosition;  dirty,  crowded,  and  iU- ventilated  stables;  over- 
work, hardships,  and  exposure  of  any  kind  or  description ;  in  shorty 
nearly  everythiug  that  is  calculated  to  have  an  injurious  efiect  upon  the 
animal  organism.  A  great  many  horses  in  every  country  and  in  every 
clime  are  exposed  to  some  or  to  all  of  the  injurious  influences  just  enu- 
merated, and  there  is  not  the  least  doubt  that  these  influences  are  weU 
able  to  weaken  the  constitution  of  an  animal,  to  produce  emaciation  and 
debility,  and  to  cause  a  whole  army  of  more  or  less  dangerous  and  fre- 
quently fatal  diseases,  but  still  glanders  is  not  any  more  frequent  among 
horses  thus  exposed  and  sufi'ering  than  among  others,  which  are  weU 
kept  and  well  treated  in  every  respect.  In  every  country  and  in  every 
cUme  a  larger  or  smaller  number  of  horses  are  exposed  to  all  those  in- 
juries mentioned,  are  worked  to  death,  starved  to  de^th,  sufibcated  to 
death  in  foul  stable-air,  poisoned  to  death  with  spoiled  food  and  with 
impure,  stagnant  water,  and  still  there  are  countries  in  which  glanders 
is  an  unknown,  or,  at  least,  an  exceedingly  rare  disea/se,  while  in  other 
countries  in  which  horses,  on  an  average,  are  not  kept  any  worse,  or, 
may  be,  are  kept  much  better,  glanders  is  a  very  frequent  disease,  ana 
causes  annuiilly  gieat  losses.  As  a  general  rule,  which,  however,  suffers 
apparent  exceptions  as  I  shaU  show  hereafter,  glanders  is  frequent  in  all 
those  countries  in  which  a  great  many  horses  are  imported,  and  rare  in 
all  those  countries  in  which  more  horses  are  raised  than  needed,  or  from 
which  horses  are  exported.  Besides  that,  nobody  has  ever  succeeded  in 
producing  glanders  by  merely  exposing  or  subjecting  a  horse  that  has 
never  been  exposed  to  the  influence  of  glanders-contagion  to  any  or  to 
all  the  injurious  agencies  and  influences  which  have  been  mentioned  as 
being  accused  as  the  causes  of  protopathic  glanders.  In  the  West, 
where  I  have  lived  and  practiced  during  the  last  thirteen  years,  gland- 
ers, as  I  have  been  informed  by  reUable  persons,  used  to  be  an  almost 
unknown  disease  before  the  civil  war,  but  has  been  spread  by  condemned 
army  horses  during  and  immediately  after  the  war,  and  is  now  frequent 
and  can  be  found  everywhere. 
Among  asses  and  mules  glanders  is  comparatively  not  as  frequent  a 
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disease  aa  among  horses,  notwithstanding  that  the  former  have  more 
predisi>osition,  are  easier  and  sooner  infected,  and  succumb  quicker. 
If  a  protopathic  development  were  possible,  or  frequently  taking  place, 
one  should  suppose  that  it  would  occur  especially  in  those  animals  (asses 
and  mules)  which  possess  the  greatest  predisposition,  or,  in  which,  if  af- 
fected, the  morbid  process  is  always  the  most  rapid  and  the  most  violent 
Besides  that,  asses  and  mules  particularly,  are,  as  a  general  rule,  more 
exposed  to  bad  treatment  and  to  all  those  calamities  which  have  been 
looked  upon  as  probable  causes  of  glanders,  than  horses,  'i'hat  glanders 
is  not  so  Irequent  among  asses  and  mules  as  among  horses,  is  simply  due 
to  the  fact  that  the  former  are  less  numerous  and  usually  less  exposed 
to  the  contagion,  because  less  used  on  the  road  and  for  traveling  pur- 
poses, than  horses.  An  exception,  perhaps,  may  be  made  with  the  Amer- 
ican army,  or  with  any  other  army  in  which  mules  are  extensively  em- 
ployed, and  in  them,  I  suppose,  cases  of  glanders  are  just  as  firequent, 
and  perhaps  more  frequent  among  the  mules  than  among  the  horses. 

In  modem  times,  most  veterinary  writers,  it  seems,  have  abandoned 
the  possibility  of  an  autochthonous  or  idiopathic  origin  of  glanders, 
but  the  deuteropathic  development  is  yet  upheld  by  a  great  many.    The 
diseases  supposed  to  terminate  in  glanders  are  es})eciidly  sti^angles  or 
<listemper,  influenza,  catarrhal  afl'ections  of  the  resjiiratory  mucous  mem- 
branes, and  ulceration  in  various  parts  of  the  animal  body.    To  enumer- 
ate all  the  cases  recorded  in  the  veterinary  lit<>rature  in  which  glanders 
is  said  or  believed  to  have  developed  from  other  diseases,  or  been  pro- 
duced by  an  absorption  of  matter,  would  lead  too  far,  for  the  same  are 
very  numerous.    As  to  the  different  theories  that  have  been  advanced, 
1  have  to  refer  to  what  has  been  said  in  the  first  part  of  this  treatise. 
To  show,  however,  how  easily  mistakes  may  bo  made,  I  may  be  allowed 
to  relate  a  case  that  occurred  last  summer  in  Chicago.    J^everal  horses, 
constituting  the  stock  of  a  bankrupt  circus,  all  animals  in  a  very  fine 
condition,  were  put  up  for  keeping  by  the  autliorilies  in  charge,  in  a  cer- 
tain livery  and  boarding  stable.     In  tho  sairse  stal)lc  intluenza  prevailed^ 
and  nearly  every  horse,  excej^ting  those  circiis-lioi>es,  became  affectea 
with  influenza  in  its  so-called  catan*hal  rheumatic  form.    Deaths  did  not 
occur,  but  some  horses  became  atiecied  severely.     After  the  circus-horses 
had  been  in  the  hveiy-stable  for  sevei^l  weeks  they  were  sold  by  the 
United  States  marshal,  and  the  day  after  the  sale  it  was  found  that  one 
of  them,  a  fine  black  gelding,  was  affected  with  plaiTily  developed  nasal 
glanders,  and  had  communicated  the  disease  already  to  his  stall-mate, 
i^hich  exhibited  sufficient  s>^n})toms,  a  slight  disclr.irge  j'rom  the  right 
^tostril  and  a  characteristic  swelling  of  the  right  subinaxillaty  lymphatic 
>dfland,  to  warrant  the  diagnostication  of  glanders.    Alter  tlio  discovery 
\ad  been  made,  it  leaked  out  that  the  black  gelding  had  been  "running 
▼"om  the  nose"  for  over  eight  months.    When  the  rale  took  place,  some 
•^the  livery  and  boarding  honses  had  not  yet  fully  recovered  from  their 
•.  -luenza.     Xow,  if  one  or  more  of  the  same  shoiUd  ha\  e  become  infected 
^*h  glanders,  and  if  the  merely  accidental  discovery  of  theexist<*nce  of 
uui  disease  in  one  of  the  circus-horses  had  not  been  made,  tlie  cry  would 
lavp  ^^*m  raised  imme^liately  that  glanders  had  develoixHl  from  influ- 
^nv  .       i'iir*-h^^v  comments,  1  think,  are  nniiecrs.sury.     It  nuiy  sufjice  to 

'■  ^j^-  -     rreat  d)-'  •  v  a])parent  develo; :]iu*nts  oi"  glanders  from  other 

.loCJ     -    '-      - '—»  ^oL.-.    ihice  in  a  similar  way.     There  also  can  be  no 

iou       '  4iv  • -^ses  of  occult  gkndor.'!  (.^o -called  nasal  gleet) 

li?^      "-, .    ...  i-c^i    . i^^u  auyi  treated  as  distemper,  cat arrh,  influenza,  &c., 

xjLi^^  \y  axKic^ ,  »» I...  n  plain  symptoms  of  glanders  made  their  api)earaaioe, 

til  or'.'>m.d  <^»  y".pi>ose  that  glanders  had  pv^ 
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(J^ded  from  tiie  disease  first  diagnosticated,  than  to  admit  a  diagnostic 
mistake.  So  with  farcy.  It  undoubtedly  has  happened  a  great  many 
times  that  the  first  symptoms  of  farcy  have  been  mistaken  for  an  inflam- 
mation of  the  lymphatics,  and  as  farcy  in  its  ftirther  course  becomes  fre- 
quently complicated  with  glanders,  it  is  easy  to  conclude  that  an  inflamma- 
tion of  the  lymphatics  constitutes  a  primary  disease  of  glanders.  Under 
certain  circumstances  I  admit  it  is  rather  dMcult  to  discriminate  at  once 
an  inflammation  of  the  lymphatics  and  subsequent  ulceration  or  formation 
of  abscesses  from  genuine  farcy,  and  so  mistakes,  undoubtedly,  have 
occurred. 

Besides  all  that,  the  diseases  looked  upon  as  the  possible  progenitors 
of  glanders  are  similar  to  the  latter  only  in  regard  to  a  few  external 
symptoms  but  entirely  different  as  far  as  the  morbid  process  is  con- 
cerned. They  lack  altogether,  during  their  whole  course^  from  first  be- 
ginning to  their  final  termination,  the  specific  charactenstics  of  gland- 
jprs,  and  a  conversion  of  any  one  of  them  into  the  latter  disease  must 
oe  looked  upon  as  just  as  impossible  as  it  is  to  change  a  cow  to  a  horse^ 
or  a  goat  to  a  hog.  Still,  this  does  not  exclude  the  possibility  of  an 
animal  affected  with  one  of  those  disorders,  or  with  any  other  disease, 
becoming  infected  with  glanders  or  farcy.  On  the  contrary,  a  diseased 
condition  of  the  respiratory  mucous  membranes  seems  to  facilitate  an  in- 
fection, if  an  exposure  to  glanders  contagion  is  taking  place.  At  any 
rate,  the  morbid  process  of  glanders  is  always  much  mor^  violent,  and 
makes  a  more  rapid  progress  in  a  diseased  organism,  than  in  one  that  is 
otherwise  i>eifectly  healthy.  To  get  at  the  bDttom  of  the  facts  and  to 
guard  against  mistakes,  it  will  be  necessary  never  to  lose  sight  of  the 
specific  characteristics  of  the  glanders  process. 

Notwithstanding  all  those  cases  of  apparent  deuteropathic  develop- 
ment of  glanders,  which  can  be  found  in  the  veterinary  hterature  of 
nearly  every  country,  I  am  not  afraid  to  say  I  do  not  believe  that  a 
case  of  real  deuteropathic  glanders,  one  that  can  stand  a  thorough  and 
unbiased  investigation,  has  ever  occurred.  Gerlach,  in  his  treatise,  re- 
peatedly mentioned,  says,  on  page  115,  "A  genuine  development  (pro- 
topathic  and  deuteropathic)  must  be  considered  as  not  proved." 

Glanders,  as  well  as  pleuro-pneumonia,  Russian  cattle-plague,  and 
scab  and  manj^e,  will  cease  to  exist  if  a  propagation  by  means  of  infection 
is  made  im])ossible.  If,  for  instance,  within  the  limits  of  the  United  States 
all  animals  ailected  with  glanders  were  destroyed  at  once,  and  at  the 
same  time  every  place  where  glanders-contagion  may  be  existing  were 
thoroughly  disinfected,  and  if  any  importation  of  glandered  horses  or  of 
the  conta^rion  were  successftdly  prohibited  or  prevented,  glanders  would 
at  once  become  extinct,  and  would  never  make  its  appearance  again 
within  the  limits  of  the  United  States,  unless  imported  again  fix)m  other 
countries.    Jt  is  a  disease  that  can  be  eradicated, 

I  said  before  tliat  glanders  is  most  fr^uent  in  those  countries  in  which 
numerous  horses  are  imported  from  other  countries.  This  is  an  undeni- 
able fiict,  except  in  regard  to  those  commonwealths  in  which  good  veter- 
inary schools  provide  a  sullicient  number  of  thoroughly  educated  vet- 
erinary- surgeons,  and  in  which  stringent  laws  enforce  the  immediate 
destruction  of  cM^ry  animal  affected  with  glanders,  prohibit  veterinary 
quackery,  and  do  not  allow  anybody  to  keep  or  to  treat  a  glandered 
animal  unless  he  is  a  qualified  veterinary  surgeon,  and  gives  sufficient 
bonds  to  pay  possible  damages. 

I  know  very  well  that  I  shaU  be  contradicted,  but  mere  denials,  or 
questions  askiT]£c  where  glanders  originally  comes  from,  if  a  spontanea 
OQs  development  does  not  take  place,  will  not  do.    Such  questions,  of 
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course,  I  cannot  answer.  When  Gerlach  first  pronounced  pleuro-pnen- 
monia  of  cattle  a  pure  contagion,  that  is,  a  disease  propagated  exclu- 
sively by  means  of  infection,  Proiessor  Spinola  asked  pertly  if  Gterlacb 
had  imported  pleuro-pneumonia  from  the  moon,  but  failed  utterly — and 
everybody  else,  too — to  show  a  solitary  case  of  an  unmistakable  and  well- 
authenticated  spontaneous  development.  If  any  one  can  show  me  a 
case  of  spontaneous  glanders,  not  caused  by  infection,  or  give  satisfac- 
tory and  unmistakable  proof  that  a  protopatluc  or  deuteropathic  develop- 
ment of  glanders  has  occurred,  I  will  take  back  what  I  have  said,  but 
not  before. 

The  contagion, — ^The  contagion  must  be  considered  as  the  exclusive 
cause  of  glanders.  When  I  lived  in  Dixon,  Lee  county,  Illinois,  ftom 
the  faU  of  1866  to  September,  1868, 1  had  an  opportunity  of  observing 
numerous  cases  of  glanders.  A  friend  of  mine,  D.  W.  McKiimey,  dealer 
in  horses  and  proprietor  of  a  livery-stable,  knew  nearly  every  horse  in  the 
whole  county,  and  taking  -epecisJ  interest  in  those  cases  of  glanders, 
assisted  me  in  inquiring  into  the  history  of  every  horse  affect^  As  sr 
result,  every  case,  without  exception,  was  traced  back  to  an  infection  by 
condemned  United  States  army  horses  that  had  been  sold  to  the  farmers. 
The  contagious  principle  is  developed  during  tlie  very  first  stages  of 
the  disease,  and  even  before  plain  symptoms  have  made  their  appear- 
ance. It  exists  most  concentrated  in  the  immediate  products  of  thQ 
morbid  process,  but  e^ecially  in  the  discharges  firom  the  nose,  and  in 
the  contents  of  me  glanders  and  farcy  ulcers.  It  is  present  also  in  all  the 
secretions  and  excretions  of  the  affected  animals,  as  has  been  proved  by 
numerous  direct  experiments.  Professor  Gerlach,  in  order  to  a^scertain 
if  the  contagion  is  contained  not  only  in  the  fluid  animal  humors  and 
excretions,  and  in  the  fluid  and  solid  products  of  the  morbid  process, 
but  also  in  the  pulmonal  exhalation  and  in  the  perspiration,  has  made 
several  interesting  experiments,  and  has  found  that  an  inoculation  of 
a  healthy  horse  with  artificially  condensed  exhalation  and  perspiration 
of  a  glaudered  animal  produces  the  disease.  He  has,  however,  not  suc- 
ceeded in  communicating  glanders  by  injecting  defibrinated  blood  of 
glandered  horses  (100  and  200  grains  respectively)  into  the  veins  of 
healthy  animals.  Still,  the  contagiousness  of  the  blood  has  been  estab- 
lished long  ago  by  Abildgardt  and  Viborg  in  Copenhagen. 

The  experiments  of  Gerlach  and  of  others,  and  numerous  clinical 
observations,  too,  have  proved  beyond  a  doubt  that  the  contagion  con- 
tained in  the  exhalation  and  perspiration  clings,  though  only  in  small 
quantities,  to  the  aqueous  vapors  exhaled  by  the  respiratory  organs  and 
perspired  by  the  skin.    The  contagious  principle,  therefore,  is  volatile 
"inly  in  a  limited  degree,  and  to  produce  an  infection  by  means  of  the 
jxlialation  and  perspiration  at  a  distance  of  several  feet  requires  usually 
<omo  length  of  time.    So  it  happens  very  often  that  a  horse  occupying 
«ith  a  glandered  horse  the  same  stable,  but  not  the  same  stall,  remains  ex- 
empted.   The  more  forcible  and  accelerated  the  breathing,  and  the  more 
-^^mdant  the  perspiration  of  the  horse  aflected  ynXh  glanders,  the 
iicsater,  it  seems,  is  the  danger  of  an  infection  of  healthy  horses  that 
•T'A  near,  or  occupy  the  same  stable. 

another  question  not  easily  answered,  and  yet  an  object  for  investi- 
s-ion,  may  be  asked;  that  is.  Do  organic  forms  constitute  the  conta- 
4xv>n ;  is  the  contagious  principle  bound  on,  or  inseparable  from,  organic 
v^nns ;  or  is  its  action  merely  a  chemical  one  f  On  this  question  the 
vrinions  of  the  best  authorities  difter.  Professor  Gerlach,  in  his  sue- 
,^qfiii  -^irpoT^ui^iitw  with  condensed  exhalation  and  perspiration,  found 
ir    ,;  .    .,.     orr*      --Up^"'^:^  ^T  v^  the  peHiMjtlv  Hmpid  drops ;  furtlieri  he 
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found  no  organic  fonns  in  the  very  infectious  caseous  substances  taken 
from  the  mucous  membrane  of  a  horse  affected  with  diphtheritic  gland- 
ers. He,  therefore,  has  come  to  the  conclusion  that  the  glanders-con- 
tagion does  not  consist  in,  nor  is  bound  on,  organic  forms,  and  ttiat  the 
action  of  the  contagious  principle  must  be  a  chemical  one.  On  the  other 
hand  Hallier  and  others  have  found  organic  growth  ^micrococci)  in  the 
humors  of  glandered  horses  and  in  the  products  of  the  morbid  process 
of  glanders,  and  are  inclined  to  consider  those  micrococci  as  the  agency 
which  causes  the  disease,  produces  the  morbid  changes,  and  effects  a 
communication  of  the  glandered  process  to  other  healthy  animals.  If 
Hallier  and  others  are  right,  a  great  many  mysterious  phenomena  ob- 
served in  glanders  find  an  explanation,  but  if  Gerlach's  observations  are 
correct.  Hauler's  theories  necessarily  faU  to  the  ground.  Gerlach  says : 
"  Hallier  finds  everywhere  fungi,  and  Chauveau  finds  everywhere  ceUs.'' 
Still,  notwithstanding  my  high  regard  for  Gterlach  and  the  thoroughness 
of  hiB  Investigations,  I  think  the  finds  of  Hallier  and  of  other  investiga- 
tors cannot  be  discarded ;  positive  evidence  is  always  of  more  value  than 
negative  proof  Haeckel  (History  of  Creation,  vol.  1,  Protista.)  and 
Elebs  {Archiv  fuer  expenm^ntal-Pathologie^  1873),  separate  the  micro- 
scopic organisms  found  in  glanders  and  in  other  contagious  diseases 
from  the  class  "  fungus,^  and  consider  them  as  a  separate  class,  belong- 
ing neither  to  the  animal  nor  to  the  vegetable  kingdom.  Whatever 
may  be  the  truth  as  to  the  real  nature  of  the  contagious  principle,  future 
investigations  must  reveal.  I  myself  have  had  no  opportuni^  to  make 
thorough  microscopical  investigations  of  the  morbid  products  of  gland- 
ers, and  can,  therefore,  not  advance  any  definite  opinion  of  my  own. 
Mere  speculations  cannot  bring  any  facts  to  light ;  thorough  and  patient 
observations  are  necessary. 

The  glanders-contagion,  whatever  its  nature  may  be,  communicates 
glanders  and  farcy  not  only  to  the  animals  belonging  to  the  genus  equus. 
but  also  to  other  animals  and  to  man.  Numerous  cases  are  reporteu 
every  year  m  the  periodical  veterinary  literature.  The  only  domesti- 
cated animal  that  seems  to  be  exempted,  or  to  be  destitute  of  any  pre- 
disposition is  the  ox. 

Glandered  horses,  as  soon  as  the  disease  has  been  diagnosticated,  are 
usually  removed  to  the  cow-stable,  or  to  pens  or  places  where  cattle  aft 
kept,  and  still  no  case,  as  far  as  I  have  been  able  to  learn,  is  on  record 
in  whicli  an  ox  or  a  cow  has  contracted  the  disease.  Sheep  are  easily 
infected.  Goats,  too,  possess  sufficient  predisposition.  Ercolani  described 
a  case  in  ^^11  medico  veterinariaj^  1861,  and  Wirth  succeeded  in  commu- 
nicating? glanders  to  a  male  goat  by  means  of  inoculation  (Archiv  fuer 
Thierhtillundej  Bd.  G,  Heft  1,  1844).  Hogs  seem  to  possess  but  Uttle 
predisposition,  and  cases  of  dogs  becoming  infected  and  dying  of  gland- 
ers have  l)een  communicated  by  Nordstroem  (Tidskrift  for  VcterinaireTj 
etc.,  18G2)  and  Langeron  {Revue  v6t&rinairej  etc.,  Toulouse,  s^rie  1, 1876). 
Several  cases  are  on  record  in  which  wild  animals,  lions  especially,  haye 
become  infected  with  glanders  by  being  fed  with  meat  of  glandered 
horses.  Accordi  n  f?  to  the  experiments  of  Viborg  and  Ringheim,  the  flesh 
of  a  horse  afi'ected  with  glanders  can  be  eaten  without  danger  of  infec- 
tion if  proi)erly  cooked  or  fried. 

One  important  j^henomenon  must  be  mentioned,  and  that  is,  that  gland- 
ers alwa.^  s  becomes  a  frequent  disease  after  any  great  war.  Such  was 
the  case  in  our  own  ix)iintry  after  the  great  civil  war,  as  I  have  mentioned 
before,  and  also  in  Germany  and  France,  but  especially  in  the  latter 
country,  after  the  war  of  1870-'71.  Cases  of  glanders  wiU  also  be  fre- 
quent during  the  next  few  years  in  the  Turkish  Empire,  and  in  those 


474        Efi'POHT  OP  TflE   COMMISSIOMIR   OP  AGRICtlLttMfe. 

Turkish  provinces  which  have  become  independent,  or  separated  from 
the  Ottoman  territories.  The  cause  of  this  frequency  is  an  obvious  one. 
It  consists  in  the  abundant  opportunity^  of  infection.  One  horse  affected 
with  (tKJCult)  glanders  in  either  of  the  hostile  armies  can,  for  obvious 
reasons,  communicate  the  disease  with  the  greatest  facility  to  a  large 
number  of  animals.  The  fact  of  glanders  becoming  frequent  after  each 
large  war  has  been  used  very  frequently  as  an  argument  in  favor  of  a 
protopathic  development,  but  if  it  is  looked  upon  in  a  proper  light  it 
proves,  if  anything,  the  exclusive  spreading  of  the  disease  by  means  of 
the  contagion. 

Prevention  and  treatment — As  to  a  medical  treatment,  there  is  scarcely 
a  remedy  known  in  the  whole  materia  medica  that  has  not  been  used 
against  glanders,  but,  so  far  at  least,  with  very  poor  success.  It  is  true 
a  great  many  pretended  cures  are  on  record.  But  if  the  slow  or  chronic 
progress  of  tiie  morbid  process,  its  fi^uent  remissions  in  warm  and  dry 
weather,  exacerbations  in  rough,  cold,  and  inclement  weather  and  in  a 
foul  atmosphere,  and  the  great  confusion  that  has  prevailed  in  regard  to 
the  true  nature  of  glanders  are  taken  into  consideration,  it  is  no  wonder 
that  mistakes  and  deceptions  have  occurred.  Some  of  the  cases  that 
are  said  to  have  been  cured  have  been  no  glanders  at  all,  and  in  others 
the  pretended  cures  have  been  only  temporary — a  mere  remission.  Con- 
firmed glanders  must  he  considered  as  incurable  ;  and  it  would,  therefore, 
be  for  the  benefit  of  every  one  if  our  general  govcniment  (Congress) 
would  enact  a  law  which  should  make  it  a  criminal  ofl'ense  to  keep  and 
to  use  a  horse,  or  any  other  animal,  known  to  be  affected  with  glanders. 
Any  attempt  to  cure  should  also  be  strictly  forbidden,  because  a  prompt 
and  immediate  destruction  of  every  animal  affected  with  glanders,  a 
disease  which  spreads  only  by  means  of  its  contagion,  constitutes  the 
best,  surest,  and  cheapest,  and  in  fact  the  only  prevention. 

A  case  of  recent  occurrence  will  serve  to  illustrate  how  glanders 
spreads,  and  how  much  cheaper  it  is  to  destroy  a  glandered  horse  at 
once  than  to  permit  the  same  to  communicate  the  disease  to  healthy 
animals.  It  will  also  show  the  necessity  of  a  stringent  law  making  the 
sale  of  an  animal  known  to  be  affected  with  a  contapous  disease  a  crim- 

al  offense. 

Last  fall  IVIr.  George  T ,  Pottawatomie  county,  Kansas,  bought 

a  horse  of  a  Mr.  Ch.  .  .  ,  Manhattan,  Eiley  county,  Kansas,  and  pas- 
tured and  stabled  the  same  with  his  other  horses,  about  twenty-four  or 
twenty-five  in  number.  The  horse  in  question,  when  bought,  had  some 
discharge  from  the  nose,  which,  of  course,  was  x)ronounce(I  to  be  nothing 
but  the  product  of  catarrh — in  common  parlance,  a  cold.  In  the  course 
of  the  winter  several  of  IVIr.  T ^s  horses  comnieneed  to  have  dis- 
charges from  the  nose.    Mr.  T became  al.jrmed,  and  brought  the 

new  horse,  whose  nasal  discharges  had  increased,  and  who  sliowed  other 
symptoms  of  disease,  such  as  a  staring  coat,  emociatiou,  &c.,  to  me  for 
examination.  I  found  the  symptoms  to  be  those  of  au  advanced  stage 
of  glanders.  Sul)sequent  inquiries  revealed  some  of  the  previous  history 
of  the  animal.  ]Mr.  Ch.  .  .  Lad  bought  the  horse  from  another  man, 
whose  name  I  do  not  remember,  only  a  f(?w  days  before  ho  sold  the  same 

to  Mr.  T ,  and  bad  kept  the  animal,  while  in  liis  possession,  strictly 

separated  from  his  other  horses,  because  he  knew  that  the  same  had  a 
chronic  discharge  from  the  nose,  and  had  had  it  for  about  two  j^ears. 
Is  not  such  a  transaction  criminal  ?    And  still,  in  the  case  mentioned, 

there  is  no  recfress  to  be  had.    ]Mr.  T is  a  comparatively  poor  manj 

his  farm  is  mortgaged,  and  all  the  property  he  may  call  his  own  consists 
in  his  stock,  but  especially  in  his  horses.    As  I  moved  away  from  Eansai 
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early  in  tlie  sprino;,  I  have  not  learned  how  many  of  his  horses  have  be- 
come affected,  but  several  had  contracted  the  disease  before  I  left 
Besides  that,  his  horses  had  been  together  qnite  often  with  those  of  his 
neighbors,  on  the  prairie,  before  he  knew  them  to  be  affected  with  gland- 
ers. It  is  possible  that  he  has  lost,  or  will  lose,  nearly  every  animal  he 
has.    Mr.  Ch.  .  .  does  not  own  anything;   all  his  property  is  in  his 

wife's  name ;  consequently  Mr.  T ,  if  he  sues  for  damages,  will 

have  to  pay  lawyers'  fees  and  costs,  but  cannot  recover  an^lhing.  It 
there  were  a  United  States  law  which  made  it  a  criminal  offense  to  sell 
animals  affected  with  contagious  diseases,  or  to  own  and  to  keep  ani- 
mals which  exhibit  symi)toms  of  contagious  diseases,  and  to  neglect  to 
advise  the  proper  authonties  of  the  fact,  such  cases  as  the  one  related 

would  not  occur.    If  Mr.  T were  not  an  honest  man,  he  wouJd 

undoubtedly  have  kept  still,  and  would  have  sold  his  glandered  horses 
to  other  innocent  parties,  and  contributed  in  that  way  in  spreading  the 
disease.  I  could  relate  numerous  similar  cases,  but  think  this  one  will 
suffice,  especially  as  this  article  is  already  too  long. 

A  successful  prevention  of  glanders  is  possible  only  if  the  contagion — 
which,  even  if  it  should  not  constitute  the  sole  and  only  cause  of  the 
disease,  clauses  at  least  nine  hundred  and  ninety-nine  cases  of  one  thou- 
sand— is  thoroughly  destroyed  wherever  it  may  exist  or  wherever  it  may 
be  found.  Consequently  every  animal  affected  with  glanders  should  be 
killed  as  ;:oon  as  the  natnre  of  the  disease  becomes  known,  and  be  buried 
sufficiently  deep  or  be  cremated.  But  as  the  contagion  adheres  fre- 
quently also  to  the  stables — manger,  floor,  partition,  &c. — that  have 
been  occupied,  the  stable  utensils — ^brush,  curry-comb,  &c.,  and  the 
harness,  i)hnikets,  halters,  bridles,  saddles,  &c. — that  have  been  used  or 
been  in  contdct  with  glandered  horses,  it  is  of  great  importance  to  know 
what  will  best  and  most  effectually  destroy  the  contagion.  Professor 
Gerlacli  lia.s  made  vQvy  interesting  and  valuable  experiments,  to  relate 
which,  hovv  e  vi^r,  would  lead  too  far.  I  will  therefore  only  state  the  results 
arrived  at.  Tlie  discharges  from  tlie  nose,  glanders-matter,  «S:c.,  lose  their 
infection 81. ess  if  perfectly  dried  by  being  exposed  to  currents  of  air  or  to 
the  rays  oi*  the  sun ;  but  k(  ])t  moist,  for  instance  in  a  damp  cellar,  wrapped 
up  in  a  T.ioist  rag,  or  adh(^ring  to  the  corners  of  the  manger,  to  a  danm 
wall  or  tlooi .  or  to  ihe  bedding  or  the  manure^  &;c.,  the  contagion  seems  W 
possess  gnnit  \'it:ility,  and  may  remain  effective  for  half  a  year  or  longer. 
Putn  raciion  does  not  destroy  the  co2itagious  principle.  Chlorine  de- 
stroys the  ('(^ntajxion,  and  is  therefore  a  very  efficient  disinfectant,  yyro- 
vided  tlic  chlorides  used  come  in  actual  contact  with  the  contagion.  A 
brief  exj>o>Vvi re  of  the  infectious  substances,  nasal  discharges,  glanders- 
matter,  c\; :.,  to  the  inliuence  of  chlorine  in  a  gaseous  state,  mixed  with 
the  aniios[)litMe,  is  ineffective.  As  a  remedy  to  be  given  internally, 
chlorine,  in  shape  of  chlorine-water,  for  obvious  reasons  cannot  be 
used;  clieuiical  combinations  vriil  be  effected  before  an  absori)tion  can 
take  ]>lace.  The  best  and  surest  destroyer  of  the  glanders-contagion  is 
carbolics  inAu.  It  inay  be  used  not  only  as  a  disinfectant  or  for  the  pur- 
pose of  (lestroyii)g  tlie  contagion  clinging  to  the  wood-work  of  the 
stable  lie,  but  also  in  incipient  cases  of  farcy,  and  in  eases  in  which  an 
infection  ^vith  glanders-raatter  has  just  taken  place  in  a  wound,  for 
instance,  as  a  local  remedy.  If  apphed  to  the  glanders- ulcers  on  the 
septimi,  or  to  farcy-ulcers,  a  tendency  to  heal  will  make  its  appearance. 
As  a  disinfecrntit,  a  solution  of  carbolic  acid  in  glycerine  or  alcohol  and 
water  (1:1  or  -;'_())  is  perfectly  strong  enough  to  be  effective.  Old  straw. 
hay,  and  bedding  must  be  burned,  and  blankets,  &c.,  are  best  disinfected 
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by  exposing  the  same  for  some  time  to  a  temperature  of  212^  p.,  or 
higher,  either  in  an  oven  or  in  boiling  hot  water. 

As  to  a  therapeutic  treatment  only  a  few  words  will  be  necessary.  Some 
of  the  most  heroic  medicines  *have  been  used  with  very  doubtfiil  results. 
So,  for  instance,  Professor  Ercolani,  in  Turin,  claims  to  have  had  good 
success  with  arsenate  of  strychnine,  but  others  who  have  made  the 
same  experiments  have  had  no  success  whatever.  Lacaze  {Bevtie  Vitir,^ 
&c.y  Toulouse,  1876),  asserts  to  have  been  successftd  with  large  doses  of 
alcohol,  but  he  discriminates  contagious  and  noncontagious  glanders, 
and  so  no  comment  will  be  necessary.  In  former  times  cantharides  were 
considered  as  a  remedy,  but  later  investigations  have  proved  them  to  be 
perfectly  worthless.  Tnat  every  kind  of  mercurial  combination  and  a 
g^eat  many  sure-cure  nostrums  have  been  used  and  been  advertised  as 
specific  remedies,  as  in  every  other  incurable  disease,  is  too  self-evident 
to  need  any  further  mentioning. 

The  only  rational  treatment  of  a  horse  or  other  animal,  affected  with 
glanders,  consists  in  a  proper  and  effective  application,  in  the  right  pla(^, 
of  either  half  an  ounce  of  lead  or  live  inches  of  steel ;  and  until  such 
treatment  is  invariably  adopted,  or  made  compulsory,  there  will  be  no 
prospect  whatever  of  freeing  this  country  from  this  loathsome  disease, 
dangerous  even  to  man,  in  whom,  if  once  infected,  it  is  just  as  incurable 
as  in  horses. 


THE  AGRICULTURE  AND  SOILS  OF  CALIFORNLA. 

Bt  E.   W.   HlLOUtD. 

Agriculture  in  California  possesses  many  peculiarities,  arising  partly 
ftom  climatic  causes,  and  partly  from  the  somewhat  exceptional  history 
of  the  industrial  development  of  the  State.  From  the  condition  of  total 
neglect  in  which  it  was  left  during  the  prevalence  of  the  mining  fever, 
it  has,  in  the  course  of  a  few  years,  risen  to  be  the  commanding  indus- 
try of  the  State.  But  unlike  the  great  agricultural  States  of  the  Mis- 
sissippi Valley,  California  has  not  undergone  the  slow  and  regular  pro- 
cess of  settlement  by  pioneer  farmers,  who,  fleeing  from  the  too  close 
approach  of  towns  and  neighbors,  as  well  as  from  soil  exhaustion,  keep 
selling  out  and  moving  west  as  part  of  their  normal  existence.  The 
great  tide-wave  of  the  rush  for  gold  cast  a  far  diflerent  material  on  the 
shores  of  the  Pacific ;  and  when  the  placer  mines  ceased  to  yield  for- 
tunes to  the  men  of  small  means,  and  agiiculture  began  to  atoact  their 
attention  as  a  surer  mode  of  acqniiiiig  the  coveted  metal,  very  many 
of  the  hands  that  grasped  the  plow  had  never  felt  its  touch  before, 
while  their  owners  would  have  been  at  a  loss  to  distinguish  a  grain-field 
from  a  meadow ;  but  among  these,  as  well  as  among  those  who  at  that 
time  returned  to  the  i>low  after  a  few  years'  digression,  there  was  an 
unusual  proportion  of  progressive,  thinking,  aiul  reading  men,  whose 
ambition  and  energy  had  carried  them  forward  when  others  fainted  by 
the  wayside.  Both  classes  of  men  soon  discovered  that  in  a  great 
many  respects  the  rule-of-tliumb  experience  and  practice  of  the  older 
coiuitrics  would  not  avail  them  here ;  and  casting  loose  from  precedent, 
they  tried  a ''  new  deal''  in  constructing  for  themselves  a  practice  adapted 
to  the  new  conditions.  One  of  the  controlling  features  being  the  scarcity 
and  high  piice  of  labor,  the  introduction  of  labor-saving  machinery 
was  among  the  very  first  needs,  instead  of  being  a  late  fruit  of  long  dis 
cussion  and  costly  experience.    Inasmuch  as  all  such  implements  luid  to 
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be  brought  from  the  East  at  great  expense,  it  was  the  obvious  policy  to 
bring  oiSy  the  best,  Butmany  even  of  these  were  soon  found  to  bo  behind 
the  requirements  of  California  progressiveness,  and  home  invention  ana 
manufacture  soon  set  to  work,  hand  in  hand,  for  still  farther  improvements. 
The  great  Moline  plow  and  the  sulky  cultivator  of  the  Western  States 
were  combined  into  the  gang-plow,  and  the  self-binding  reaper  was  ren- 
dered supei-fluous  by  the  gigantic  header,  which  dispenses  witii  both  bind- 
ing and  stacking.  FinaUy,  to  save  time  and  handling  still  farther,  we  are 
threatened  with  a  combination  of  the  header  and  tlu*asher,  whereby  the 
grain  is  almost  automatically  sacked,  ready  for  shipment  to  Liverpool, 
within  a  minute  or  two  of  its  removal  from  the  stalk  on  which  it  grew.  The 
steam-plow  and  steam- wagon,  whenever  their  time  comes,  wSl  nowhere 
find  as  warm  a  welcome  as  in  California.  In  curious  contrast  to  this  re- 
finement of  perfected  appliances  stands  the  crude  system  of  culture  in 
which  they  are  employed.  In  direct  proportion  to  their  efficiency  tiiey 
aid  in  robljiiig  the  soil  more  rapidly  of  the  accumulated  treasures  of  a 
thousand  years;  and  soil-exhaustion  progresses  with  long  strides, 
leaving  far  beliind  the  puny  eflforts  of  the  growers  of  wheat  and  com  in 
the  Western  States,  and  successfiilly  emu^ting  the  ruinous  system  of 
cotton-planting  in  the  South.  Outside  of  truck-gardens,  vineyards,  and 
to  some  extent  orchards,  the  only  means  of  soil  improvement  thus  far 
practiced  ou  a  large  scale  is  the  summer-fallow,  not  even  the  rotation 
of  crops  being  as  yet  recognized  in  any  great  degree  as  a  necessary 
means  of  husbanding  the  resources  of  the  soil.  Nothing  can  in  this  re- 
spect be  more  eloquent  than  the  fact  that  the  two  esteblishments  in 
San  Francisco  now  manufacturing  bone  and  meat  manures  from  the 
slaughter-house  oflal  have  to  seek  and  do  find  a  ready  market  for  their 
products  in  New  Zealand  and  Australia.  But  it  is  not  an  easy  task  to 
persuade  the  Calilbmian  fanner  that  his  methods  are  not  what  they 
should  be.  Ilaving  been  obliged  to  discard  a  good  many  of  the  old- 
country  i)ractices,  his  conviction  that  things  in  California  are  altogether 
different,  exceptional,  and  without  precedent,  is  strong  and  deep-seated; 
and  certain  experiences  had  with  "  experts"  at  the  mines  in  olden  times 
have  left  Mm  a  strong  impression  that  not  only  a  new  practice  but  a 
new  science  will  have  to  be  set  up  to  meet  the  case  of  California. 

It  is  undoubtedly  true,  that  suggestions  for  advantageous  changes  in 
time-honored  practice  have  to  be  made  with  unusual  caution  by  any  one 
not  thoroughly  familiar  with  the  peculiarities  of  a  California  climate  and 
its  possible  unexpected  developments.  It  is  proverbial  that  "no  two 
seasons  are  alike,''  and  that "  the  oldest  citizen''  is  apt  to  be  more  cautious 
in  his  predictions  of  the  weather  than  the  novice,  who  allows  himself  to 
be  misled  by  his  eastern  experience,  while  neither  usually  comes  very  near 
the  mark.  It  is  impossible  to  discuss  intelligently  the  peculiarities  of 
agriculture  in  Caliibrnia  without  adverting  somewhat  in  detail  to  the 
climatic  features  upon  which  the  former  depend.  It  is  self-evident  that 
within  a  coast  State,  stretching  through  ten  and  a  half  degrees  of  lati- 
tude (as  fiir  as  from  Boston  to  Southern  Georgia),  and  diversified  with 
mountain  chains,  local  climate  must  vary  greatiy;  and  he  who  cannot 
find  within  these  limits  some  spot  to  suit  his  tastes  must  be  fastidious 
.indeed.  In  matter  of  fact,  the  seasons  in  the  most  northerly  counties  of 
the  State  resemble  much  more  nearly  those  of  Oregon  than  those  of 
Middle  and  Southern  California  in  the  amount  and  distribution  of  the 
rainfall,  the  goveraing  influence  which  chiefly  determines  agricultural 
peculiarities  everywhere.  It  is,  therefore,  mainly  the  southern  three- 
fourths  of  the  State  of  California  I  propose  to  consider  here.  Within 
these  limits,  which  embrace  the  most  populous  and  most  generally 
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known  portions  of  California,  there  is  also,  of  course,  a  wide  diversity  of 
local  climates.    The  salient  climatic  featiu'o  of  the  whole,  however,  is 
that  practically  all  the  water  relied  on  for  the  production  of  crops  mllB 
between  the  middle  of  ^November  and  the  first  of  April.    The  rains  come 
from  the  south,  often  accompanied  by  strong  but  steady  winds ;  some- 
times in  storms  lasting  but  a  day,  more  frequently  three  days,  and  some- 
times, with  little  intiirruption,  for  two  or  more  weeks ;  they  are  unaccom- 
panied by  lightning,  and  thunder  is  rarely  heanl  more  than  once  a  year 
in  Middle  and  Southern  California.    It  is  during  this  rainy  period  that 
crops  are  made  or  undone ;  the  impetus  then  given  to  vegetation  must 
cany  it  to  matuiity,  and  the  kind  intensity  of  that  "  start''  will,  in  the 
majority  of  cases,  determine  the  ultimate  yield.    Earns  of  brief  duration 
may  fall  befoi-e  or  after  the  epoch  mentioned,  or  exceptionally  in  any 
month  in  the  year;  but  if  so,  they  are  looked  upon  with  indifference  at 
best,  and  mostly  with  well-founded  apprehension  of  harm,  since  they  in 
terfcre  with  the  plan  of  agricultural  oi)erations  established  on  the  average 
supposition  that  fully  six  jnonths  in  the  year  will  be  practicidly  rainless. 
When,  moreover,  it  is  understood  that  in  a  large  i^ortion  of  the  region 
under  consideration  the  average  annual  rainfall  barely  comes  up  to  the 
miniisium  of  10  inches  estimated  to  be  necessary  for  the  growth  of  a  crop, 
while  over  most  of  the  remaining  portion  the  average  does  not  exceea 
(except  locally)  twice  and  a  half  that  minimum,  it  will  be  readily  con- 
ceived that  the  California  farmer  watches  the  rain-gauge  with  the  same 
feelings  with  which  the  Egy])tian  regards  the  nilomcter ;  and  as  the  lat- 
ter counts  his  seasons  by  Kile-inundations,  so  the  Calilbmia  farmer 
reckons  his  time  by  "seasons"  instead  of  calendar  years.    It  is  of  com- 
paratively little  interest  to  him  how  much  rain  has  fallen  from  January 
to  January,  as  exMbitcd  in  the  usual  form  of  meteorological  tables;  for 
the  40  inches  of  rainfall  so  sho^-n  as  the  aggregate  of  two  consecutive 
years  may  have  been  so  distributed  as  to  leave  him  "high  and  dry" 
during  one  growing  season,  with  an  excess  for  tlie  other. 

In  order  to  exjiibit  the  "fat"  and  "loan"  years  of  California,  it  is  nec- 
essaiy  to  tabrJate  or  plot  the  rainfall  by  "seasons";  and  arter  some 
unsuccessful  attempts  to  connect  their  recurrence  with  the  eleven- 
year  period  of  the  sun-spots,  a  discussion  of  the  observations  of 
twenty-eight  years  now  on  rocoxxl,  Prof.  G.  F.  E^^cker,  of  the  University 
of  California,  seems  to  show  the  existence  of  a  thirteen-year  i^eriod  be- 
tween consecutive  niiuinia,  the  second  minimum  AVithin  the  tiuie  of  the 
American  occupation  havin.^r  occurred  in  the  season  of  187G-'77,  with  a 
rainfall  of  only  10  inches  at  San  Fraucisco,  where  the  uverago  is  23i 
inches;  while  in  some  portioiu^  of  the  upper  San  Joaquin  Valley,  as  at 
Bakerjilield,  as  well  as  iu  ilie  region  of  the  Mqjave  Deseii:,  there  was 
uot  rainfall  enough  to  start  vegetation  at  all,  aud  iio  grouud  not  irri- 
gated was  biokoii  that  s-easoii.  in  autumn,  1877,  hiuch  of  tliat  region 
resembled  a  well-swe])t  l>arn  lioor.  There  is  an  Indian  trauition  that  at 
one  time  toward  the  vad  of  summer  water  was  only  found  in  i^ools  in 
the  Sacramento  Eivcr,  so  little  snow  having  fiillen  the  i)revious  winter 
that  all  str(^ains  ceased  to  tlow.  J'roni  information  kindly  fnrnished  me 
by  11.  11.  Dancroitj  esq.,  uf  San  Fi'and^ico,  it  a]"/];cars  that  in  the  rec- 
ords 01  the  oai'ly  explorers  of  California,  th(.*  year  1805  is  known  as  the 
"hungry  year,"  the  drought  liaA'ing  be<m  extraordinarily  severe;  and 
]iearly  the  siune  account  is  given  of  the  year  1817.  It  will  be  obser\^ed 
that  these  dMiy:^  indicate  a  ])eriod  of  twelve  yeai\s  between  themselves, 
and  that  the  inierval  from  the  latter  date  to  187  i" — for  those  drought-years 
as  yet  no  diita  have  been  found — is  also  divisible  by  the  same  number. 
It  IS  quite  intelligible  that  as  the  result  of  several  concurrent  causes 
the  period  may  vary  between  such  limits  as  twelve  and  thirteeiL 
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It  has  been  suggested  that  a  study  of  the  growth-rings  of  the  ancient 
ledwoods  and  Sequoias  might  lead  to  the  recognition  of  the  laws  gov- 
ling  the  seasons  through  past  ages ;  it  being  probable  that  the  dry 
i  rs  would  be  represented  by  a  smaller  growth  than  the  wet  ones* 
Jnibrtunately,  it  appears  that  in  California,  as  well  as  in  other  countries 
rhere  there  is  no  well-detined  season  of  rest  for  vegetation,  the  forma- 
ion  of  several  growth-rings  within  the  year  is  of  frequent  occurrence, 
0  that  even  the  estimate  of  the  age  of  the  great  trees  is  thereby  mate- 
ially  vitiated.  1  have  seen  on  the  fiice  of  a  redwood  plank,  8  feet  wide, 
;roups  of  three,  seven,  twelve,  and  even  thirty  closely  contiguous 
ings,  occupying  spaces  but  little  larger  than  the  intervals  between  two 
ings  elsewhere,  maldng  it  appear  clearly  that  the  unraveling  of  their 
ecord  requires  more  than  mere  counting  and  measuring.  But  whatever 
nay  be  the  precise  period  in  general,  tSe  fact  that  the  average  rainfall 
a  so  many  regions  u  early  approaches  the  minimum  required  for  any 
xop,  gives  exceptional  importance  to  the  minor,  or  annual,  as  well  as 
ocal  variations  of  its  amount  and  distribution.  It  thus  happens  that 
n  each  region  experience  has  shown  a  certam  average  expectation  of 
luccesses  and  failures  of  unirrigated  crops,  which  is  taken  into  account 
)y  the  fanner  in  his  calculations.  It  is  not,  of  course,  easy  to  obtain 
)erfectly  impartial  figures  in  this  regard,  the  more  as  each  valley  may 
liffer  fioiu  its  neighbor,  and  diiferences  of  crops,  cultivation,  and  soil 
jome  in  for  a  large  share  of  influence.  Besides,  the  shortness  of  the  rain- 
aU  dui'iiig  one  '•  season"  may  be  materially  supplemented,  and  fair  crops 
nade,  when  tiie  preceding  season  has  been  one  of  abundant  rain,  it  being 
popularly  said  tliat  there  is  a  chance  for  a  crop  whenever  the  moisture 
ising  Horn  below  and  that  comiug  from  above  have  met.  This  natu- 
rally happens  much  sooner  in  land  kept  tilled  than  in  such  as  has  been 
eft  to  crack  open — given  ixee  access  to  the  hot,  dry  air  of  summer.  In 
mch  soil,  in  the  San  Joaquia  Plains,  no  perceptible  moisture  is  to  be 
:bund  at  de])tlks  of  three,  and  even  four,  feet  at  the  end  of  the  dry  season, 
ivhile  in  deeply  tilled  land  it  may  be  reached  at  1^  or  15  inches.  Again, 
i  slow  and  gentle  falling  of  a  sniall  amount  of  water  will  do  as  much 
'ood  as  a  lar^^^er  amount  falling  violently  and  largely  draining  into  the 
streams;  while,  on  the  other  hand,  a  few  days'  prevalence  of  a  dry 
^norther"  mrxv  completely  wipe  out  tlie  effect  of  spring  showers  that 
>therwis.c  would  have  turned  the  scale  in  favor  of  the  producer. 

For  the  middle  San  Joaquin  YaUey,  with  from  9  to  10  inches  of  aver- 
ige  rainfall,  the  lUAial  estimate  for  cereals  is  that  about  two  full  crops 
3ut  of  five  will  bo  made  without  UTigation,  the  proportion  increasing 
tx)ward  the  noiih  and  decrciising  toward  the  south,  until  in  the  Mojave 
Desert,  vvilh  only  about  3  inches  of  rain,  the  chances  of  making  a  crop 
without  iniaalion  are  too  remote  to  be  considered.  Since,  however,  the 
rainfall  increases  pretty  regularly  with  the  elevation,  the  slopes  and 
valleys  of  the  tbor-hills  of  the  Sierra  will  frequently  bear  crops  when 
there  is  failure  in  the  valley.  On  the  seaward  slope  of  the  coast  range, 
where  the  j  a  in  fall  is  considerably  greater  than  at  a  corresponding  height 
and  latitude  in  the  mterior,  the  average  proportion  of  successes  to 
failures  varie.s  ;.ii  rally  with  locahty  and  sod.  The  summer  fogs  brought 
in  regularly  by  the  trade -wmds,  as  well  as  the  coolness  of  that  season, 
serve  to  eke  out  largely  a  scanty  rainfall  wherever  the  coast  winds  have 
cess.  Thus  Santa  Larbara,  with  about  12  inches  of  raki,  only  claims 
least  two  cro])s  out  of  thix^e.  The  country  bordering  on  the  Bay  of 
n  Francisco,  ^ix  out  of  seven  or  eight,  each  of  the  tributary  valleys 
uifl'ering  in  this  res]>ect;  and  one,  that  of  Kapa,  with  30  to  34  inches  on 
an  average,  claims  that  crops  never  fail  for  want  of  sufficient  moisture 
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IRRIGATION. 

It  will  thus  be  readily  understood  that  it  is  difficult  to  overestimate 
the  importance  of  artificial  irrigation  in  the  middle  and  southern  parts 
of  Calif omia.  In  the  entire  valley  of  the  San  Joaquin  it  is  the  condition- 
precedent  of  assured  success  in  farming  5  which  otherwise  is  nearly  as 
fall  of  risks  as  speculation  in  mining  stocks,  and  to  many'  has  proved 
equally  seductive  and  fatal;  for  in  fe.vorable  seasons,  the  cereal  crops 
of  that  region  are  prodigious,  and  successes  therein  have  made  many 
fortunes,  which  too  often  have  again  vanished  into  thin  air  on  a  repeti- 
tion of  the  venture.  The  bordering  mountains  supply  water  enough  for 
the  irrigation  of  the  whole  region,  at  least  so  long  as  the  forests  on  the 
Sierras  shall  be  preserved;  and  where  this  supply  has  been  made  avail- 
able, as  in  a  number  of  the  "  irrigated  colonies  "  of  Fresno,  Los  Angeles, 
and  other  counties,  the  results  have  been  most  satisfactory  in  every 
point  of  vi§w.  Kot  only  does  the  irrigated  land  produce  certain  and 
large  crops,  but  also  several  such  in  a  single  season,  if  so  desired.  The 
land  is  thus  rendered  very  valuable,  is  naturally  divided  into  small  par- 
cels, and  thus  invites  and  favors  a  system  of  conservative  and  intense 
culture,  which  is  the  exact  reverse  of  the  general  practice  of  American 
farmers,  and  cannot  fail  to  exert  a  beneficial  influence  in  improving  the 
latter  by  the  example  of  success  thus  set. 

At  the  head  of  the  Great  Valley,  in  the  tributary  valleys  on  its  east 
side,  and  in  the  comparatively  narrow  strip  of  land  lying  between  the 
rivers  and  the  Sierra,  irrigating  ditches  are  rapidly  multiplying,  though 
unfortunately,  so  far,  not  generally  upon  any  comprehensive  plan.  In  tJie 
vast  and,  when  watered,  profasely  fertile  plains  on  the  west  side  but 
little  has  been  done  as  yet  toward  irrigation,^  the  cost  of  bringing  water 
being  too  great  for  either  a  private  purse  or  even  for  that  of  a  corpora- 
tion ;  for  the  small  streams  of  the  coast  range  can  only  be  locally  utilized. 
The  projected  great  "  West-side  Irrigation  Canal,"  which  is  to  be  fed  by 
the  headwaters  of  the  San  Joaquin,  is  now  the  subject  of  extensive  sur- 
veys ordered  by  the  State,  and  wheA  constructed  wiU,  it  is  expected, 
redeem  the  whole  of  the  valley  from  its  scourge  of  drought  and  render  it 
the  garden  of  California.  At  many  points,  both  in  the  valley  and  on  the 
coastward  slope,  artesian  wells  have  been  successfully  resorted  to  as 
sources  of  water  for  imgation,  even  on  a  large  scale. 

THE  CLIMATES. 

Taking  as  a  convenient  point  of  view  the  central  portion  of  the  State, 
tlie  climates  of  California  may,  for  agricultural  purposes,  be  roughly 
classified  as  follows : 

1.  The  hay  and  coast  climate. — Its  prominent  charaeteristics  are,  fiibt, 
lie  small  range  of  the  thermometer,  caused  by  the  tempering  influence 
^the  sea,  the  prevailing  winds  bein.cr  from  the  west.  The  average  winter 
•jiid  summer  tem]>eratiire  at  San  Francisco  thus  differs  by  only  about 
P  Fahrenheit  (50^  and  51°  respectively).  Snow  rarely  reaches  the  level 
^  he  sea,  and  is  sometimes  not  seen  for  several  seasons  even  on  the 
•i  limits  of  the  Coast  Range.  A  few  light  frosts,  with  the  thermometer 
vi;  between  28^  and  32^  Fahrenheit  for  a  few  hours  during  the  night,  is 
lie  ordinary  expectation  for  winter,  while  in  summer  the  number  of 

\c  ''  (lays  on  which  the  thermometer  reaches  80^  or  more  rarely  ex- 
-  vis  eight  or  ten.  These  occur  chiefly  in  September,  and  under  the 
...inoji/'e  of  the  *'porther,"  which  causes  the  hot,  diy  air  of  the  interior 

'1.   —   ^  n^^oH^o^    b^^  bn^^i*^^  o    he  '^'Oast  Range.    Under  a  brilliantly 
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clear  sky,  it  sweeps  over  the  mountains,  accompanied  by  clouds  of  dust, 
and,  like  the  hot  breath  of  a  fiimace,  it  licks  up  all  moisture  before  it, 
wilting  and  withering  the  leaves  of  all  but  the  most  hardy  plants,  ci'ack- 
ing  and  baking  the  soil,  loosening  the  joints  of  all  wooden  structures, 
whether  wagons,  furniture,  or  houses,  and  causing  the  latter  to  resound 
at  night  with  the  splitting  of  panels  and  similar  unearthly  noises,  to  the 
discomfort  of  the  nervous  sleepers,  that  at  such  times  comprise  the  vast 
majority  of  the  population.  This  universal  infliction  fortunately  lasts 
but  rarely  more  than  three  days,  when  the  welcome  sea-fog,  which  has 
been  kept  standing  like  a  wall  forty  or  fifty  miles  in  the  offing,  gradu- 
ally advances,  and  with  its  grateful  coolness  and  moisture  infuses  fresh 
life  into  the  parched  vegetation  and  the  irritable,  panting  poi)ulation. 

During  the  winter  months  the  north  wind  is  equally  dry,  but  at  the 
same  time  cold ;  and  while  it  then  sometimes  lasts  a  week  or  more,  it 
causes  but  little  discomfort  or  damage,  save  occasionally  to  the  young 
grass  and  grain.  The  second  distinctive  feature  of  the  coast  climate  is 
the  fogs  brought  in  from  the  sea  by  the  prevailing  west  winds  or  sum- 
mer trades,  as  the  result  of  their  crossing  the  cold  Alaskan  current  in- 
shore. The  sea-fogs,  coming  in  regularly  almost  every  afternoon  from 
the  latter  part  of  June  to  that  of  August,  and  more  or  less  throughout 
the  year,  often  with  a  gorgeous  display  of  cloud  pictures,  temper  mate- 
rially not  only  the  heat,  but  also  the  summer  drought ;  so  that  under 
their  influence  plants  requiring  but  a  moderate  degree  of  moisture  can, 
in  a  loose  soil,  grow  throughout  that  season.  In  the  latitude  of  San 
Francisco  it  thus  happens  that  in  the  coast  climate  sub-tropical  and 
northern  plants  may  thrive  side  by  side  5  the  latter  (such  as  currants 
and  cranberries)  ripening  with  ease  and  in  great  perfection,  while  the 
fig,  grape,  orange,  &c.,  though  growing  luxuriantly,  can  ripen  their 
fi'uit  only  in  valleys  protected  by  mount^  ridges  from  the  direct  influ- 
ence of  the  summer  trade- winds.  Thus  while  a  broad  river  of  fog  may 
be  pouring  in  at  the  Golden  Gate,  covering  the  two  cities  and  spreading 
out  on  the  opposite  shore  to  a  width  of  eight  or  ten  miles,  the  hamlet  of 
San  Eafacl,  only  fourteen  miles  to  the  north,  but  under  the  lee  of  Mount 
Tamalpais,  and  the  old  town  of  San  Jos^,  under  the  protection  of  its 
seaward  mountains,  forty  miles  to  the  south,  are  mostly  basking  in  ftdl 
sunshine,  and  ripen  to  great  perfection  not  only  the  grape,  but  also  the 
more  tender  fruits  of  their  groves  of  fig  and  orange. 

2.  Climaie  of  the  great  interior  valley. — ^The  average  winter  temi)erature 
is  lower  than  that  of  corresi)onding  x>ortions  of  the  coast,  although  tihe 
mhiim  urn  is  little,  if  at  all,  below  that  of  the  latter.  Sub-tropical  plants, 
therefore,  winter  there  almost  as  readily  as  on  the  coast.  In  summer, 
however,  the  average  temperature  is  high,  often  remaining  above  lOO^ 
Fahrenheit  for  many  days,  the  nights  also  being  very  warm.  At  the 
same  time,  however,  the  air  is  so  dry  as  to  render  the  heat  much  less 
oppressive  than  is  the  case  east  of  the  mountains,  sunstroke  being 
almost  unknown.  Standing  on  the  summits  of  the  Coast  Range  in  sum- 
mer, and  looking  down  upon  the  thick  shroud  of  fog  covering  all  to  sea- 
ward, tlie  white  masses  can  be  seen  drifting  against  the  mountain  side, 
and,  rising  upward,  dissolving  into  thin  air  as  soon  as,  on  passing  the 
divide,  they  meet  the  warmth  of  the  G^reat  Valley.  From  points  in  the 
latter  the  cloud-banks  may  b^fieen  filling  the  mountain  passes  an^  some- 
times i)oiiring  Uke  a  cataract  over  tihe  summit  ridges,  but  powerless  to 
disturb  e\'en  for  a  moment  the  serenity  of  the  summer  sky,  or  to  yield  a 
drop  of  moisture  to  the  parched  soil  of  the  San  Joaquin  Plains.  The 
unwary  traAeler,  starting  from  Sacramento  or  Stockton  on  a  hot  sum- 
mer's day  without  the  thought  of  shawl  or  overcoat,  may  find  himself 
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chilled  to  the  boue  on  crossmg  the  Coast  Ean^e,  and  nuiB  immineut  risk 
of  rheumatism  or  pneumonia.  On  the  other  hand,  the  San  Franciscan, 
feeling  the  need  of  having  his  pores  opened  by  a  good  perspuation,  can 
have  his  wish  gratified  in  an  hour  or  two  by  taking  the  reverse  direction. 
The  "norther"  is,  of  course,  more  frequent  in  the  great  valley  than  on 
the  coast;  but  its  dryness  and  high  temperature  are  not  so  much  of  a 
change  from  the  ordinary  condition  of  thmgs,  and  it  therefore  does  not 
cause  such  general  remark,  disturbance,  or  damage  unless  unusually 
severe. 

3.  Climate  of  the  slope  of  tJie  Sierra  Nevdda, — ^The  essential  features 
of  tilie  climate  of  the  Great  Valley  may  be  roughly  said  to  extend  to  the 
height  of  about  2,000  feet  up  its  flanks  into  the  "foot-hills,''  with,  how- 
ever, an  increasing  rainfall  as  we  ascend,  and  therefore  greater  safety 
for  crops  and  less  absolute  depnendence  upon  irrigation.  Higher  up, 
the  influence  of  elevation  makes  itself  felt ;  snow  falls  and  Ues  in  winter, 
while  the  summers  are  cool ;  and  we  thus  return  to  the  famihar  r^ime 
of  seasons  as  understood  in  the  Middle  and  Korthem  States,  including, 
especially  in  the  more  norUiem  portion,  the  phenomenon  of  summer 
thunder-storms,  which  are  almost  unknown  on  the  coa^t  and  in  the  San 
Joaquin  Valley.  The  same  general  features  come  into  play  more  and 
more  as  we  advance  northward  in  the  hilly  and  mountainous  regions 
lying  north  of  San  Francisco  Bay,  toward  the  Oregon  line,  marked  also 
in  general  by  a  gradual  increase  of  timber  growth.  The  features  of 
the  three  principal  climates  described  intermingle,  or  are  intersi>ersed, 
according  as  the  valleys  are  open  to  seaward,  run  parallel  to  the  coast;, 
or  are  in  communication  with  the  great  interior  valley.  We  thus  fina 
numberless  local  climates, "  thermal  belts,''  and  privileged  nooks  adapted 
to  special  cultures  which  may  be  impracticable  in  an  a4joining  vidley, 
and  almost  insular  as  regards  the  region  where  similar  conditions  are 
predominant.  To  the  southward,  the  chief  climates  above  defined  are 
modified  by  three  factors,  viz :  the  increase  of  temperature,  the  decrease 
of  rainfall,  and  the  decrease,  from  about  Saji  Francisco  southward,  of 
the  feature  of  summer  fogs.  As  regards  temperature,  the  extreme 
range  is  still  very  nearly  the  same  at  Los  Angeles  as  at  San  Francisco ; 
but  the  averages  are  very  considerably  higher  at  the  former  point,  that 
of  the  winter  being  60^,  that  of  summer  about  75°  Fahrenheit  At 
intermediate  points  along  the  coast,  local  variations  excepted,  the  aver- 
ages vary  as  sensibly  as  the  latitude.  As  to  rainfall  along  the  coast, 
its  decrease  is  slow,  descending  from  24  inches  at  San  Francisco  to  15 
at  Santa  Barbara,  12  at  Los  Angeles,  and  9  to  10  at  San  Diego.  But 
in  the  iaterior  valley  the  decrease  is  much  more  rapid,  as  previously 
stated,  modified  locally,  according  as  the  divide  of  the  Coast  Eange  is 
so  hign  as  to  preclude  tlie  access  of  moisture  from  the  sea,  or  low  enough 
to  admit  its  influence.  The  same  factor  influences  also  tlie  cooling  and 
moistening  effect .  of  the  summer  winds  and  fogs,  which  temper  the 
summer  climate  of  the  Los  Angeles  Plain,  but  fail  to  reach  the  Mojave 
Desert  or  the  fervid  plains  of  the  upper  San  Joaquin  Valley. 

SOILS  OF  CALIFORNIA. 

In  a  region  of  such  vast  extent,  traversed  by  mountain  ranges  formed 
of  rock's  of  all  kinds  and  ages,  there  is  of  courise  an  eiuUess  vPvriety  of 
soils,  to  describe  ail  of  which  would  bo  beyond  the  limits  of  the  present 
article,  even  if  the  data  were  iivaikible.  Uuiortunatel y  this  is  far  from 
beiug  the  case,  th(^.  geologiral  survey  having  paid  but  little  attention  to 
the  e5:amination  of  soils,  which,  it  is  true,  is  a  subject  requiring  special 
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qualifications  and  care  on  the  part  of  the  observer  to  insure  useful  re- 
sults. There  are,  however,  some  geuei'al  features  developed  on  a  large 
scale  in  the  more  thickly  settled  parts  of  the  State,  a  brief  summai^ 
of  which  may  find  a  place  here. 

It  is  Tvcll  imown  that  the  main  axis  of  the  Sierra  Nevada  is  formed 
by  granitic  rocks,  which  in  the  northern  portion  of  the  range,  as  well  as 
on  the  slopes,  are  usually  overlaid  by  clay  slates  and  shales,  forming 
the  proverbial  '-bed-rock"  of  the  gold-placers  and  gravel-beds.  The 
soil  derived  either  dii^cctly  from  the  granites  or  from  the  older  portion 
of  the  slates — iu  other  words,  the  gold-bearing  soil  of  the  Sierra  slope— is 
an  orange-colored  (commonly  called  "red")  loam,  more  or  less  clayey  or 
sandy  ac(;ording  to  location,  and  greatly  resembles,  on  the  whole,  the 
older  portion  of  the  "yellow  loam"  subsoil  of  the  Gulf  States.  Of 
course  it  contains  much  more  of  coarse  materials  in  the  shape  of  unde- 
composed  rock,  and  its  sand-grains  are  sharp  instead  of  rounded.  It  is 
the  predominant  soil  of  "  the  foot-hills,"  and  where  ridges  extend  from 
these  out  uito  the  Great  Valley  they  are  usually  characterized  by  tiie 
red  tint,  which  gradually  fades  out  as  the  ridges  flatten  into  swales  in 
their  approach  to  the  San  Joaquin  and  Sacramento  Eivers,  being  lost 
in  the  gray  or  black  of  the  "  adobe/'  or  the  buff  of  the  river-sedunent 
soils.  Its  admixture  is  everywhere,  I  believe,  found  to  be  advantageous 
to  the  other  soils;  and  in  the  foot-hiUs  themselves  it  proves  to  be  Mghly 
productive,  aa  well  as  durable,  easy  of  tillage,  and  what  is  termra  a 
"warm"  soil.  The  rocks  of  the  lower  slope  of  the  Sierra,  but  more 
especially  those  of  the  Coast  Eange  opposite,  are  predominantly  of  a  very 
clayey  character,  soft  gray  clay  shales  and  laminated  clays  cdtemating 
with  ledges  of  soft  clay  sandstone  and  brittle  homstone.  Their  mechan- 
ical and  chemical  decomposition  results,  therefore,  in  the  formation  of 
gray,  bull',  or  sometimes  almost  white  clay  soils,  which  occupy  the  hill- 
sides and  hi^^her  portions  of  the  valleys,  while  in  the  lower  portions  the 
admixtiue  of  vegetable  matter,  especially  in  tiie  presence  of  a  compara- 
tively luT^e  amount  of  lime,  causes  them  to  appear  dark,  and  often  coal- 
black.  These  soils  constitute  the  "  adobe,"  so  often  mentioned  in  con- 
nection with  Caliloniia  agriculture.  They  are  substantially  the  same, 
both  as  to  tilling  quahties  and  chemical  composition,  as  the  prairie  soUs 
of  the  WcvStern  and  Southern  States.  Like  these,  they  are  rich  in  plant 
food,  durable,  aiul  strong,  yielding  the  highest  returns  of  field  crops  in 
favorable  seasons  and  under  good  culture,  but  sensitive  to  extremes  of 
wet  or  tliy  seasons,  and  of  course  more  in  cultivation,  as  well  as  more 
liable  to  crop  failures,  than  bghter  soils.  During  the  dry  season  the 
adobe  soil,  unless  it  has  been  very  (teeply  and  thoroughly  tilled,  becomes 
conspi(  uous  by  the  wide  and  deep  gapiug  cracks  which  traverse  it  in  all 
directions,  some  times  to  a  depth  of  several  feet,  precisely  as  in  the  "hog- 
wallow  ])r;iiiies'^  of  the  Southwestern  States.  Of  course  the  effect  of 
rains  is  here  also  similar  in  causing  a  bulging  up  of  the  masses  between 
the  erju'l;s  when  tiie  material  which  has  fallen  into  the  latter  expands 
forcibly  on  wcttiinj:.  Ilence  the  "hog-wallow"  suiiaoe  is  as  familiar  in 
Caliibrnia  as  in  Texas ;  and  the  fact  that  a  traveler  outside  of  the  Sierras 
in  the  dry  sr;)son  is  rarely  out  of  sight  of  some  such  land  is  eloquent  as 
to  the  wide  prevalence  of  the  "adobe."  On  the  steep  hillsides  of  the 
Coast  Kan^e  tln^  sun-cracks  aid  in  giving  foothold  to  stock;  and  during 
the  rainy  se;is(Hi  tbe  water  running  into  them  to  the  bed-rock  causes  num- 
berless land  sliiUvs,  sueli  as  gave  rise  to  the  memorable  case  of  Hyde  vs. 
Morgan.  xVs  it  is  well  ascertained  that  at  a  former  geological  period 
the  entue  interioj  valley,  as  well  as  the  bay  of  San  Francisco,  was 
ftesh-water  lake  basins,  the  bulk  of  the  adobe  soil  would  seem  to  repre- 
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sent  ancient  lake,  or  rather,  perhaps,  swamp  deposits,  which  are  there- 
fore found  in  corresponding  positions  in  most  of  the  connecting  vaJleys. 
On  the  bay  we  find  usually  only  a  narrow  strip  of  sandy  soil  miming 
along  the  beach ;  inland  of  this  a  level  belt  of  black  adobe  (or  at  times 
salt  marsh),  from  wliich  there  is  a  gradual  ascent  toward  the  foot  of  the 
Coast  Eange,  the  soil  becoming  lighter  colored  and  mingled  with  bowlders 
and  rock  fragments.  The  nature  of  the  materials,  as  well  as  the  form 
of  portions  of  this  slope,  characterizes  them  almost  inevitably  as  the 
result  of  glacial  action. 

The  peninsula  on  which  San  Francisco  is  situated  is  overrun  with  the 
dune  sand  drifted  from  the  ocean  beach  for  a  distance  of  several  miles 
south  from  the  Golden  Gate,  so  that  the  fixing  of  the  sand  and  its  con- 
version into  soil  is  one  of  the  chief  problems  of  the  gardens  and  parks  of 
that  city.    The  city  of  Oakland,  also,  is  situated  on  a  somewhat  sandy, 
but  nevertheless  quite  productive,  soil^  and  land  of  a  similar  eharaoter, 
but  stronger  by  admixture  of  the  adooe,  yet  easily  tilled,  forms  the  soil 
of  the  fertile  valleys  in  the  plain  lying  between  the  eastern  shore  of  the 
bay  and  the  coast  range,  which  are  largely  devoted  to  market-gardens 
and  firnit-culture,  and,  farther  from  the  cities,  to  that  of  barley.    The 
comparative  difficulty  and  more  or  less  of  uncertainty  attend^it  upon  the 
cultivation  of  the  adobe  soils,  unless  very  thoroughly  tilled,  has  caused 
a  preference  to  be  very  commonly  given  to  the  lighter  soils  round  nearer 
to  the  streams,  which  are  formed  of  a  mixture  of  the  adobe  with  the 
river  sediment,  or,  nearest  the  water-courses,  of  that  sediment  alone. 
It  is  suggestive  of  the  character  of  the  majority  of  Galifomia  streams 
that  tiie  word  ^^  bottom,"  used  east  of  the  mountains  to  designate  the 
well-defined  flood-plain,  is  scarcely  heard  in  the  State,  the  more  indefi- 
nite and  general  term  "valley''  being  in  general  use.    The  obvious  rea- 
son is  that  there  is  in  most  cases  no  very  definite  terrace,  but  a  rather 
gradual  slope  from  the  bank  to  the  bordering  hills.    The  Sacramento  and 
San  Joaquin  have  not,  as  a  rule,  raised  their  immediate  banks  i)erceptibly 
above  the  rest  of  the  flood-plain,  because  the  sediment  they  carry  is  not 
such  as  will  subside  at  the  slightest  diminution  of  velocity,  but  is  apt 
to  be  carried  some  distance  inUind.    At  the  points  of  its  upper  course 
the  San  Joaquin,  and  in  the  lower  portions  both  it  and  the  Sacram^ito, 
subdivide  into  numerous  sloughs  traversing  wide  belts  of  more  or  less 
marshy  flats,  subject  to  overflow,  and  covered  with  a  rank  growth  of 
"  tule."   This  name  applies,  strictly  speaking,  to  the  round  rush  (Scirpus 
L€um8tri8)j  which  occupies  predominantly  the  tide-water  marshes,  here 
as  well  as  on  the  Gulf  of  Mexico.    The  farther  from  salt  water,  how- 
3ver,  the  more  it  is  intermingled  with  (or  locaUy  almost  replaced  by) 
other  aquatic  grasses,  sedges,  and  cat-tail  flag  (Typha)j  affording,  to- 
gether with  the  young  "  tulo,"  excellent  pasture  nearly  throughout  the 
^he  year.    Here^  as  elsewhere  in  such  districts,  the  cattle  soon  acquire 
ne  art  of  keeping  themselves  from  getting  bogged,  by  maintaining  a 
iort  of  paddling  motion  when  on  peaty  ground,  while  draught-horses 
equtre  to  be  provided  with  broad  "  tule-shoes."    These  tule  lands,  em- 
V  i^ing  a  large  number  of  rich  and  partly  reclaimed  islands,  such  as 
■Aion,  Brannan,  Sherman,  and  others,  forming  part  of  the  counties  of 
Sacramento,  San  Joaquin,  and  Solano,  continue  with  varying  width 
..  m(r  t^*^  ^  ^«^  ^^horcs  of  Suisuu  and  San  Pablo  Days,  and  up  the  tribu- 
.<.  J  va'—        1  Napa,  Sonoma,  and  Petaluma,  nearly  to  the  limit  of 
irio-'-ii^-        u  is  noteworthy  that,  as  regards  salubrity,  the  tules,  at 
rpcji  .  •-  they  are  within  reach  of  brakish  tide-water,  are  less  liable 

^  niaiaxiuc.    '-^vers  than  the  upper  portions  of  the  great  valleys. 

[ht>  <Joil  o'      iir>  t.nla  InnHa  i«  '^f  f^yrr^  T>rinr»ip3l    ki"n{?  •   sediment  land* 
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found  chiefly  aloa^  the  Sacramento  and  other  streams,  carrj'^ing  much 
"  slum ''  from  the  hydraulic  mines  5  and  peaty  land,  more  prevalent  along 
the  San  Joaquin  and  its  branches.  The  latter  kind  consists  almost  en- 
tirely of  tule  roots,  in  various  stages  of  freshness  and  decay,  to  a  depth 
of  li^om  two  to  twenty  and  more  feet ;  in  the  latter  case  we  have  the 
"  float  land,"  which  rests  on  the  water-table  and  rises  and  falls  more  or 
less  with  it.  Like  the  "  Prairie  Tremblante,''  near  New  Orieans,  it  often 
trembles  under  the  tread  of  a  man,  but  will  nevertheless  sustain  herds 
of  cattle  without  the  least  danger,  its  bulges  forming  places  of  refuge  for 
them  in  time  of  high  water.  An  excellent  fuel  has  been  made  by  pulp- 
ing this  mass  and  forming  it  into  bricks  like  true  peat.  The  tule  lands 
were  long  thought  to  be  worthless  except  for  pasture  purposes ;  but  it 
has  now  come  to  be  well  understood  that  they  are  in  large  part  of  extraor- 
dinary fertility,  and,  if  protected  from  overflow  by  levees,  are  almost 
sure  to  yield  abundant  crops  every  year,  even  in  seasons  when  those  of 
the  uplands  fad  for  w^ant  of  moisture.  In  their  reclamation  the  construc- 
tion of  levees  is  of  course  the  first  thing  needfiQ.  The  sediment  land 
can  then  be  taken  into  cultivation  at  once  by  the  use  of  large  sod-plows, 
resembling  the  prairie  plows  of  the  Western  States.  It  is  usual  ta  bum 
ofl^'  the  rushes  and  native  grasses  previous  to  plowing,  especially  in  the 
peaty  lands  where  the  plow  would  otherwise  find  no  soiL  But  here  the 
tire  penetrates  several  feet  down,  either  to  the  underlying  soil  or  to 
moisture,  leaving  behind  a  layer  of  ashes  so  light  that  the  plow  is  use- 
less. At  the  proper  season  grain  is  then  sown  upon  the  ashes,  and  either 
brushed  in  or  trodden  in  by  sheep,  and  extraordinary  ^rain  crops  are 
thus  produced  during  the  first  years,  the  duration  of  fertility  depending, 
of  course,  upon  the  soil  underlying  after  the  ashes  have  been  esJiausted. 
The  tule  lands  bordering  upon  Tulare  Lake  are  of  a  dififerent  character 
from  those  of  the  lower  rivers.  The  soil  is  heavy,  consisting  of  fine  sed- 
iments mixed  with  gray  clay  and  shell  d4brisy  contains  a  large  supply  of 
plant  food,  and  with  proi)er  cultivation  will  doubUess  prove  as  highly 
productive  as  are  the  soils  of  the  Great  Tulare  Plains  themselves. 

The  soils  of  the  Mojave  Desert  seem  on  the  whole  to  be  rather  light, 
whitish  silts,  of  whose  possible  productiveness  little  can  as  yet  be  said, 
except  that  without  irrigation  culture  is  hopeless.  In  striking  contrast 
with  these  close  sods  of  the  San  Joaquin  Valley  are  those  which  prevail 
south  of  the  Sierras,  San  Fernando,  and  San  Gabriel,  in  the  Los  Angeles 
Plain  and  its  tributary  vaUeys,  the  home  of  the  orange,  lemoiL  and  olive 
in  their  perfection.  The  fine  rolling  uplands  ^"mesas'')  of  that  region 
are  generally  covered  with  a  brownish,  gravelly  loam,  rrom  8  to  20  feet 
in  thickness,  which,  with  tillage,  aSsumes  the  most  perfect  tilth  with 
ease.  It  is  a  generous.  "  strong''  sod^  varying  locally  so  as  to  adapt  it- 
self to  every  variety  01  crop,  yet  readdy  identifiable  by  its  general  char- 
acter from  Los  Angeles  to  San  Diego.  In  most  respects  it  may  be  con- 
sidered a  variety  of  the  red  soils  of  the  Sierra  slope  already  described, 
like  which  it  appears  to  be  pre-eminently  adapted  to  fruit  culture. 

The  soils  of  the  plain  to  seaward  of  Los  Angeles,  and  of  the  coast 
plains  south  of  Santa  Barbara  generally,  so  far  as  not  modified  by  the 
sediments  of  tlie  streams,  seem  to  be  uniformly  characterized  by  a  very 
large  amount  of  glistening  mica  scales,  distributed  in  a  rather  sandy, 
dark-colored  mass,  destitute  of  coarse  materials.  They  are  easily  ciU- 
tivated  and  highly  productive  when  irrigated,  although  not  unfre- 
quently  afflicted  with  a  certain  taint  of  "  alkali.''  This,  however,  when 
not  too  strong  or  salt,  is  here  readily  neutralized  by  the  use  of  gypsum. 

"  Alkali "  soil  is  the  name  used  in  California  to  designate  any  soil 
containing  such  unusual  quantities  of  soluble  salts  as  to  aUow  them  to 
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become  visible  on  tlio  surface  during  the  drj^  season,  as  a  white  crust  or 
efflorescence.  They  are  of  course  found  chiefly  in  Iotv,  level  regions, 
such  as  the  Great  Yalley,  and  the  plains  to  seaward  of  the  Coast  Eange ; 
sometimes  in  continuous  tracts  of  many  thousands  of  acres,  sometimes 
in  spots  so  interspersed  with  non-alkaline  land  as  to  render  it  impossible 
to  till  one  kind  without  the  other.  The  nature  and  amount  of  salts  in 
these  soils  is  of  course  very  variable.  Near  the  coast  the  <^  alkali '^  is 
often  little  more  than  common  salt,  and  can  be  relieved  only  by  drainage 
or  appropriate  culture.  At  times  we  find  cliiefly  magnesian  salts,  when 
liming  will  relieve  the  trouble.  But  in  the  Great  Valley  the  name 
"  alk^  ^  is  in  most  cases  justified  by  the  nature  of  the  salt,  which  almost 
always  contains  more  or  less  carbonate  of  soda,  and  sometimes  potassa. 
The  presence  of  these  substances,  even  to  the  extent  of  a  fourth  of  one  per 
cent.,  while  it  may  do  but  little  harm  during  the  wet  season,  results  in 
their  accumulation  at  the  surface  whenever  the  rains  cease,  and  the  cor- 
rosion of  the  root-crown,  stunting,  and  final  death  of  the  plants.  But 
when  stronger,  as  is  too  often  the  case,  the  seed  is  killed  during  germi- 
nation. Moreover,  land  so  afflicted  cannot  be  brought  to  good  tilth  by 
eveii  the  most  thorough  tillage.  Fortunately,  a  very  effectual  and  cheap 
nentralizer  of  tihis.  the  true  ^^  alkaH,"  is  available  in  the  form  of  gypsum, 
which  transforms  the  caustic  carbonates  into  innocent  sulphates.  Wher- 
ever the  amount  of  alkali  present  is  not  excessive^  the  use  of  gypsum 
relieves  all  difficulties  arising  flx)m  the  presence  or  the  former.  More- 
over, analysis  diows  that  in  many  cases  large  amounts  of  imi)ortant 
mineral  plant^food,  such  as  potash,  phosphates,  and  nitrates,  accompany 
the  injurious  substances;  so  that  when  the  latter  are  neutralized,  the 
previously  useless  soil  may  be  expected  to  x>ossess  extraordinary  and  last- 
ing fertility.  Abundant  deposits  of  gypsum  have  been  shown  to  exist 
in  many  portions  of  the  State  since  attention  has  been  directed  to  iti 
imi>ortance  in  this  connection. 

On  the  eastern  affluents  of  the  Sacramento  Biver,  the  American,  Bear, 
Tuba,  Feather,  and  other  streams  heading  in  the  region  where  hyoraulio 
mining  is  practiced,  a  new  kind  of  soil  is  now  being  formed  out  of  the 
materials  carried  down  from  the  gold-bearing  gravels.    The  enormous 
masses  of  detritus  washed  into  the  streams,  filling  their  upper  valleys  to 
the  height  of  60  feet  and  more  with  bowlders  and  gravel,  while  a  muddy 
flood  of  the  finer  materials  overruns  the  valley  lands  in  their  lower 
course,  have  given  rise  to  a  great  deal  of  complaint  on  the  part  of 
farmers;  and  the  "mining  debris  question''  has  been  the  subject  of 
numerous  lawsuits,  and  of  much  angry  debate  in  the  legislative  haiUs. 
Tn  some  cases  the  lands  so  overrun  are  definitively  ruined ;  in  others  the 
'lew  soU  formed  is  of  fair  quality  in  itself,  but  as  yet  unthrifty ;  in  many, 
he  best  quality  of  black  adobe  is  covered  many  feet  deep  with  an  un- 
^^xkluctive  "  slum."    By  the  same  agency,  the  beds  of  the  Sacramento 
-nd  its  tributaries  have  become  filled  to  such  an  extent  as  to  greatly 
obstruct  navigation  and  to  cause  much  more  frequent  overflows,  whose 
r^posit,  however,  appears  to  improve,  in  general,  the  heavy  lands  of  the 
^^ain,  as  well  as  the  tules.    It  is  difficult  to  foresee  a  solution  of  this 
p^'^stion  that  would  be  satisfactory  to  all  parties  coiuerned ;  the  more 
J  the  navigation  of  the  bay  itself  is  beginning  to  siiil'er  from  the  accu- 
mulation of  deposit,  the  reddish  sedimont-bearing  wiiters  of  the  Sacra- 
•  •*^nto  being  a^^'^.^^  listinguishable  in  front  of  the  city  from  the  blue 
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even  clover,  are  practicall}^  eUminated  from  tlic  a^iciiltural  system  of 
the  State.  They  are  possible  only  where  artilicial  or  natural  irrigation 
supplies  moisture  throughout  the  season;  and  lands  possessing  this 
advantage  are,  thus  tar,  as  a  rule,  too  valuable  to  be  devoted  to  grass 
crops  or  j)asturagc.  This  sounds  paradoxical  in  view  of  the  fact  that 
Caliibruia  is  noted  as  a  stock-raising  country,  and  that  her  mountain- 
sides and  \  alleys  may  be  seen  dotted  with  herds  and  flocks  throughout 
the  season.  The  newcomer  instinctively  pities  the  poor  be^iats  who  seem 
to  be  turned  out  on  tliese  brown  slopes  to  starve  from  June  to  Decem- 
ber. And  yet  when  he  examines  them  more  closely  he  finds  to  his  sur- 
prise that  they  are  sleek  and  tat,  and  are  contentedly  occupied  in  picking 
up  from  the  ])arched  and  tissured  soil  something  that  satisfies  hunger: 
varying  their  diet  occa.sionally  by  browsing  on  the  foliage  of  shnibs  ana 
the  lower  branches  of  trees.  Several  cu'cumstances  contribute  toward 
rendering  these  '-dry  pastures"  available.  First,  and  perhaps  chief 
among  them,  is  the  rapid  transition  from  the  growing  season  to  the  dry 
in  May  and  June ;  whereby  the  grass  and  other  eatable  herbage  is  cured 
into  hay  in  sitUj  instead  of  withering  slawly  and  lasing  its  nutriment  by 
withdrawal  into  the  roots,  op  washing  into  the  soil  by  rains.  Hence  the 
occuiTence  of  any  heavy  rain  subsequent  to  the  setting-in  of  the  dry 
season  is  regarded  as  a  calamity  by  stock-men ;  for  it  leaches  the  dry 
pasturage  of  its  nourishment,  renders  it  unpalatable  to  stock,  and  some- 
times causes  it  to  become  moldy  in  part.  From  the  same  eanse,  the 
real  lean  and  hungry  season  for  stock  is  from  the  time  when  the  rains 
have  begun  (October  or  November)  to  that  when  the  new  grass  becomes 
strong  enough  to  afford  adequate  pasture.  The  latter  epoch,  so  anx- 
iously looked  for,  varies  greatly  from  year  to  year.  A  universal  welcome 
greets  the  first  rain  (usually  about  the  middle  or  end  of  October),  wash- 
ing the  dust  of  months  from  the  evergreen  oaks  and  laurels,  and  aUay- 
ing  that  of  the  roa(Ls,  which  haa  long  shrouded  every  team  in  an  earthy 
cloud.  But  it  will  not  please  the  farmer  if  it  exceeds  the  moderate  amount 
needed  to  wash  the  face  of  nature,  or  possibly  to  enable  him  to  start  his 
plow ;  for  if  it  should  be  sufficient  to  start  "the  grass''  into  rapid  growth 
at  that  early  period,  the  chances  are  that  no  more  may  fall  until  Christ- 
mas, or  even  later,  and  that  instead  a  succession  of  dry:  northers  may 
sear  the  tender  blades,  or  even  dry  up  their  roots.  When  the  rains  set 
in  later,  in  November,  they  are  more  likely  to  continue  at  short  inter- 
vals ;  and  then  the  grass  will  be  in  good  condition  for  stock  by  Christ- 
mas. But  at  times  (as  in  1878-^79)  they  may  be  delayed  until  near 
Christmas ;  or  having  commenced  early,  they  may  be  interrupted  by  a 
dry  season  (as  in  187(>-'77),  when  the  grass  may  not  be  available  until 
Febniary,  and  stock,  as  well  as  meat-eaters,  will  have  a  hard  time  in- 
deed. During  the  growing  season  numerous  native  and  introduced 
grasses  coniributc  to  pasturage.  On  roadsides  and  in  waste  grcmnds 
one  of  the  commonest  and  earhest  is  the  wild  barley  (Eordenmjnbahm), 
commonly  called  by  an  unfortunate  misnomer  "Foxtail  Grass",  which 
is  relished  by  cattle  in  its  early  stages,  but  later  becomes  not  only  use- 
less but  a  serious  nuisance,  in  consequence  of  the  tendency  of  its  barbed 
and  pointed  spikelets  to  adhere  to  any  moderately  rough  object,  and,  if 
penetrable,  to  penetrate  it  by  a  crawling  process,  which  in  the  case  of 
clothes  soon  brings  it  into  unpleasant  contact  with  the  skin  of  the 
wearer;  while  as  a  component  of  hay,  or  in  dry  pastures,  it  is  really 
dangerous.  Among  the  best  ingredients  of  the  spring  pastures  are  six 
or  seven  species  of  native  clovers,  mostly  annuals,  and  perishing  at  the 
setting-in  ot  the  dry  season. 
Apart  from  sun-cured  herbage,  properly  so  called,  an  impcNrtant  in- 
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gredient  of  the  **(liy  pastures''  is  the  dry  pods  of  the  "bur  clover'' 
(Medicago  dcniiculatu).  This  hardy  plant  flourishes  under  difficulties 
that  would  discourage  most  other  forage  plants  from  even  attempting  to 
make  a  living.  When  in  its  season  it  disputes  even  the  hardest  trodden 
paths,  roadsides,  and  pastures  with  such  hardy  weeds  as  the  bird  grass 
{Polygonum  aviculure)  and  the  yellow  centaury  {Centaurea  solstitialis, 
Tocaiote  of  the  Mexicans).  It  lies  close  to  the  ground,  with  small  leaves 
and  flowers ;  but  in  time  becomes  noticeable  from  being  crowded  with 
its  prickly  pods,  spirally  rolled  into  pellets,  whose  hook^  bristles  cling 
tenaciously  to  the  wool  of  sheep  and  impart  to  it  the  commercially  un- 
profitable epithet  of  "  burry."  But  however  objectionable  from  the  wool- 
grower's  point  of  view,  these  burs  are  among  the  most  substantial  ingre- 
dients of  the  "  dry  pastures,"  and  are  eagerly  picked  up  by  all  animals,  from 
the  hog  to  the  horse.  This  bur-dover  is  among  the  many  plants  of 
European  derivation  which  have  become  so  natu^Iized  over  the  largest 
part  of  the  State  that  few  tiiink  of  them  otherwise  than  as  native  w^ds. 
The  Argonauts  of  1849  already  found  the  hills  waving  with  the  wild  oat 
(Avenafatua)  yielding  a  wild  hay  which  at  that  time  was  sold  at  fabu- 
lous prices,  and  even  now  continues  to  h%  held  in  high  esteem.  Two 
species  of  crane's-bill  {Eroditim  cicutarium  and  moschatum)  are  even  more 
common  here  than  in  Southern  Europe,  and  l^e  first-named  is  esteemed 
as  one  of  the  most  imx)ortant  natural  pasture  plants,  being  about  the 
only  green  thing  available  to  stock  throughout  the  dry  season,  and  eagerly 
cropped  by  them  at  all  times.  Its  Spanish  name  of  Alfilerilla  (signify- 
ing a  pin,  and  now  frequently  translated  into  "pin-weed")  shows  ^at  it 
is  an  old  citizen,  even  if  x>ossibly  a  naturalized  one. 

WEEDS. 

To  that  process  of  naturalization  of  Old- World  plants  familiar  to  man- 
kind, the  California  climate  seems  to  be  x)eculiarly  adapted ;  for  the 
commonest  and  most  troublesome  weeds  of  fields  and  roadsides  are 
originally  at  home  on  the  Mediterranean  and  Black  Sea  shores,  and  not 
usually  found  growing  wild  elsewhere.    Thus  the  colza  or  rape-seed, 
under  the  common  names  of  white  mustard  and  wild  turnip,  everywhere 
takes  possessfon  of  fields  and  waste  places.    The  same  is  true,  to  a  less 
extent,  of  one  or  two  species  of  mustard  proper  {Sinajpis  nigra  and  ad- 
,  pressa  f)  and  of  the  hedge-mustard  {Erysimum  officinale).    Even  the 
garden  radish  {Baplianu^  saUvu^s)  has  escaped  from  cultivation  to  become 
a  troublesome  weed,  often  forming  large  patches,  of  a  deUcate  rose-tint, 
fjia  land6cax)e  otherwise  yeUow  with  mustard  and  native  poppies  {Esch- 
iciioltzia).    The  larger  mustard,  often  growing  so  high  as  to  hide  from  view 
i  man  on  horseback,  is  a  formidable  weed  in  portions  of  the  San  Joaquin 
md  Sacramento  Valleys,  covering  whole  sections  of  land  as  a  thicket, 
iirough  which  man  or  beast  i)enetrates  with  difftculty.    While  the 
slants  above  mentioned  embrace  those  immigrants  whose  coming  and 
Jisplaeement  of  the  native  vegetation  has  exerted  an  important  influence 
ipon  the  face  of  the  landscape  and  the  operations  of  agriculture,  there 
^rn^  numerous  other  weeds  which^ocally,  give  considerable  trouble  to 
iio  husbandman  and  gardener.    The  pimpernel  {Anagallis  arvensis),  tiie 
-purrey  {Spergula  arveims)^  several  Old- World  chickweeds,  the  omni- 
urx*esent  dog-fennel,  hog- weed,  or  wild  chamomile  {Anthemis  Cotulu)^  and 
-  mong  the  grasses  the  soft  chess  or  brome  grass  {Bromus  mollis^  not  unfre- 
^L^jntly  miscalled  "  buffalo  grass"),  the  annual  spear  grass  {Poa  annua\ 
lie  *i nm A     ^^^^um  temulentum)j  a  numerous  contingent  of  the  Groose-foot 
i^imiv    ,./»/-. -^;„'^'«/»n  aihv"*    Bonus  H'*nri/mSj  a/nthelminthicum^  several 
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Ainarantlis  (A.  retroflex^us,  spinostis,  and  others),  tho  two  cockle-burs 
{Xanthium  ^pinosum  and  struviarium)^  and  other  homely  weeds,  both 
of  Europe  and  the  Atlantic  States,  greet  the  immigrant  with  their 
familiar,  if  not  altogether  welcome,  faces.  The  number  of  these  is  con-* 
tinually  increasing,  some  being  as  yet  confined  to  a  few  localities,  as, «.  flr., 
the  mouse-tail  {Myosurus)  to  the  peninsula  north  of  the  Golden  Gate; 
the  Canada  thistle  to  the  neighborhood  of  Chico;  while  the  common 
purslane  (Portulaca  oleracea)  appears  dotted,  here  and  there,  all  over 
the  State.  The  advent  of  some  of  these  is  still  historicaUy  traceable  to 
the  importation  of  some  particular  lot  of  seed,  or  to  the  unpacking  of  a 
box  or  ciate  of  goods  packed  in  straw ;  and  in  view  of  the  direct  com- 
mimication  of  Califomia  by  sea  with  all  parts  of  the  world,  there  is,  of 
course,  no  limit  to  the  possibilities  of  the  importation  of  both  foreign 
weeds  and  insects,  save  such  as  is  imposed  by  climate.  The  latter,  how- 
ever, is  so  peculiarly  cosmopolitan  and  tolerant,  permitting  both  the 
currant  and  the  orange  to  flourish  in  the  same  orchard,  that  we  may 
fairly  expect  the  weeds  and  insect  pests  of  India  and  Siberia  to  unite  in 
worrying  the  Califomian  farmer  hereafter,  unless  some  preventive  meas- 
ures are  taken.  Even  now,  the  weed  question  has  assumed  exceptional 
importance  in  the  agricultural  practice  of  Galifomiaj  in  interfering  with 
the  otherwise  so  desirable  practice  of  dry  sowing  m  summer-fallowed 
ground ;  and  it  is  notable  tliat,  among  the  weeds  so  interfering,  there  is 
scarcely  one  of  material  importance  that  is  a  native.  The  legislative 
action  so  far  taken  refers  only  to  the  Canada  and  Scotch  thisties^  and, 
curiously  enough,  the  law  misses  its  mark  so  far  as  the  latter  is  con- 
cerned, the  plant  intended  to  be  reached  by  it  being  in  reality  not  tho 
true  Scotch  thistle  (Onopardon)^  but  the  milk  thistle  {Silybum).  Among 
the  many  resinous,  clammy  plants  popularly  designated  as  "  Tar-weed,'^ 
formidable  from  their  effects  on  the  pants  or  skirts  that  brush  by  them, 
there  are  several  native  composites,  and  (on  the  Sierra  slope)  one  of  the 
Mimosa  family,  but  none  is  more  troublesome  than  the  imported  Madia 
{M,  Sativa)j  which  is  everywhere  found  in  fields  and  waste  grounds^ 
though  nowhere,  so  far  as  I  know,  in  cultivation  for  its  oily  seeds. 


FORAGE  CROPS. 

As  already  stated,  the  rainless  summers  in  the  part  of  Califomia 
under  consideration  exclude  from  its  agricultural  system,  at  least  on 
unirrigated  land,  both  permanent  meadows  and  clover.  The  search  for 
forage  plants  suitable  for  such  climatic  conditions  was  early  begun  and 
is  far  from  being  as  yet  concluded.  The  most  obvious  expedient, 
adopted  at  the  outset  and  still  supplying  the  bulk  of  dry  forage,  is  the 
cutting  of  the  ordinary  cereal  crops  for  hay  before  the  grain  ripens. 
"Wheat  hay"  and  "barley  hay,''  which  with  oats  similarly  cured  con- 
stitute the  main  mass  of  the  hay  crop,  are  among  the  Calilbmian  oddi- 
ties that  first  strike  the  agricultural  immigrant.  Most  of  the  late-sown 
grain^  as  well  as  so  much  of  the  early  sown  as  from  any  cause  does  not 
promise  a  good  grain  crop,  and  the  "  volunteer  crop "  that  commonly 
springs  up  from  the  seed  shed  in  harvesting  the  previous  season's  grain 
on  land  left  untilled,  is  devoted  to  this  purpose,  for  which  it  generally 
becomes  fit  some  time  in  May,  according  to  location.  Oddly  enough, 
embarrassment  not  uncommonly  arises  on  fresh  and  strong  land  from 
the  fact  that  the  straw  is  so  strong  and  tall  as  to  render  it  unsuitable 
for  curing  into  hay.  A  great  deal,  also,  is  cut  at  too  late  a  period,  when 
the  grain  is  almost  full  grown — ^it  being  weU  known  that  it  is  then  that 
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the  greatest  total  weight  is  harvested ;  the  quality,  however,  is  in  that 
case  of  course  injured. 

During  hay-making  time  (end  of  April  to  that  of  May)  the  weather  la 
usually  so  diy  that  there  is  little  difficulty  about  curing.  There  are  no 
sudden  thunder-storms  to  call  for  a  hasty  garnering  of  the  hay.  Some- 
times, indeed,  a  late  shower  will  give  a  superficial  wetting  to  the  shocks, 
necessitating  their  being  scattered  for  drying ;  but  with  ordinary  care 
in  this  respect  there  is  rarely  any  excuse  for  damaged  or  musty  hay. 
So  little  danger  is  there  that  injury  from  rains  wUl  occur  after  May,  that 
the  shocks  are  often  left  exposed  for  many  weeks  to  the  bleaching  action 
of  dew  and  sunshine.  The  regular  practice,  however,  is  to  gather  them 
into  large  rectangular  ricks,  built  without  much  reference  to  protection 
fix)m  rain,  but  mainly  with  regard  to  the  convenience  for  pressing  into 
bales.  This  is  mostly  done  by  contract  with  gangs  or  ^'  pressors,"  usu- 
ally consisting  of  four  men  with  a  wagon  and  i^ress,  who  perambulate 
the  country  ^m  June  to  October.  These  men  generally  take  up  their 
lodgings  under  a  hut  of  bales,  which  is  all  the  protection  needed  at  that 
season ;  and  do  their  own  cooking  at  some  point  outside  of  the  ring  of 
plowed  ground  with  which,  as  a  safeguard  against  fire,  the  ricks  are 
droumscribed.  Such  hay -baling  campaigns  are  sometimes  chosen  by 
persons  needing  a  change  fix)m  sedentary  life  as  an  opportunity  for  re- 
cruiting their  health  without  expense,  if  not  with  much  pecuniary  advan- 
tage. 

Even  in  this  country,  but  little  hay  is  handled  in  California  without 
baling ;  and  thus  "  bale-rope,"  from  cut  bales,  is  the  universally  recog- 
nized material  for  "tying  up  things,"  from  a  bundle  to  a  broken  wagon. 
Of  late  years  soft  iron  wire  has,  to  a  considerable  extent,  come  into  use 
for  baling  hay  5  so  that  to  stumble  over  a  bundle  of  discarded  "  bale- 
wires  "  in  the  back  yard  is  not  at  all  out  of  the  ordinary  range  of  events. 

Alfalfa. — Undoubtedly  the  most  valuable  result  of  the  search  after 
forage  crops  adapted  to  the  California  climate  is  the  introduction  of  tiie 
culture  of  alfalfa ;  this  being  the  name  universally  applied  to  the  variety 
of  Lucerne  that  was  introduced  into  California  from  Chili  early  in  her 
history,  differing  from  the  European  plant  merely  in  that  it  has  a  tend- 
ency to  taUer  growth  and  deeper  roots.  The  latter  habit,  doubtless 
acquired  in  the  dry  climate  of  Chili,  is  of  course  especially  valuable  in 
California,  as  it  enables  the  plant  to  withstand  a  drought  so  protracted 
as  to  kill  out  even  more  resistant  plants  than  red  clover  5  as  a  substitute 
for  the  latter,  it  is  difficult  to  overestimate  the  importance  of  alfalfa  to 
California  agriculture ;  which  will  be  more  and  more  recognized  as  a 
regular  system  of  rotation  becomes  a  part  of  the  general  practice.  At 
first  alfalfa  was  used  almost  exclusively  for  pasture  and  green-soiling 
purposes ;  but  during  the  last  three  or  four  years  alfalfa  hay  has  be- 
come a  regular  article  in  the  general  market,  occasional  objections  to  its 
use  being  the  result  of  want  of  practice  in  curing.  On  the  irrigated 
lands  of  Kern,  Fresno,  and  Tulare  Counties,  three  and  even  four  cuts  of 
forage,  aggregating  to  something  like  twelve  to  fourteen  tons  of  hay  per 
acre,  have  frequently  been  made.  As  the  most  available  green  forage 
during  summer,  alfalfa  has  become  an  invaluable  adjunct  to  all  dairy 
and  stock  farming^  wherever  the  soil  can,  during  the  dry  season,  supply 
any  moisture  withm  two  or  three  feet  of  the  surface. 

Grasses. — Of  the  ordinary  pasture  and  meadow  gTasses  of  Europe  and 
the  East,  but  a  few  have  to  any  extent  gone  into  cultivation.  One  of 
the  most  unsuited  to  the  climate,  viz.,  Kentucky  blue  grass,  is  carefully 
nurtured  by  daily  sprinklings  as  the  chief  ingredient  of  lawns,  for  wMdbt 
the  Eastern  immigrant  generally  maintains  a  preference,  often  satuifled 
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at  an  inordinate  cost  of  money  and  labor,  and  sometimes  of  health.  As 
water  for  honsehold  puq^oses  is  almost  universally  kept  under  pressure 
from  elevated. tanks  or  water- vrorks,  the  hose  and  lawn  sprinkler  are 
probably  in  more  general  use  here  than  in  any  other  country  5  and  in- 
numerable  attacks  of  rheumatism  and  malarious  fever  are  traceable  to 
their  intcDiperate  use,  even  to  the  injury  of  the  coveted  grass  itself.  But 
few  attempts  have  as  yet  been  made  to  find  an  acceptable  substitute  for 
the  costly  bhie-grass  lawn.  Among  those  which  promise  best  are  the 
Italian  rye  gras^;,  which  remains  green  all  summer  without  irrigation  in 
the  bay  climate;  and,  with  proper  treatment,  doubtless  the  Bermuda 
grass  could  also  be  used.  In  either  case,  fully  six  out  of  seven  weekly 
sprinklings  might  be  dispensed  with.  This  rye  grass  {Lolium  Italicum^ 
multijlorum)  has  in  some  districts  become  so  naturalized  as  to  be  cut  for 
^^  volunteer  hay,"  while  at  other  points  it  is  regularly  cultivated  with  ir- 
rigation, if  needed.  In  the  tule  lands  and  other  naturally  or  artificially 
irrigated  regions,  the  soft  meadow  grass  {ffolcus  lanatus),  under  the 
singularly  inappropriate  name  of  "mezquite,^'  as  well  as  the  orchard 
grass  (Baciylis  glmneratd)  have  come  into  use  for  pasture  as  well  as  hay; 
but  the  latter  is  not  found  in  market.  So  of  the  millets  {Panioum  Itali- 
currij  Germanicum),  which  are  locally  in  use.  Of  late  various  species  and 
varieties  of  sorghum  are  coming  into  favor ;  among  these  especially  the 
Dhoura,  or  Egyptian  com,  and  the  pearl  millet  {PenniciUara  spicata). 
Other  forage  plants  are  under  trial  in  various  portions  of  the  state ;  but 
thus  far  none  can  compare  in  importance  with  the  cereal  grasses  and 
alfalfa.  It  is  probable  that  hereafter  some  of  the  native  grasses  and 
clovers,  now  considered  as  weeds  only,  will  be  found  profitable  for 
culture. 

STOCK-BBEEDINa  AND  DAlEYINa. 

Prior  to  the  American  occupation,  the  breeding  of  sheep,  horses,  and, 
to  a  less  extent,  of  neat  cattle^  roaming  in  flocks  over  the  extensive 
ranches,  was  the  chief  occupation  of  the  inhabitants ;  and  to  a  great 
extent  the  remnant  of  the  original  Spanish-Mexican  population  still 
clings  to  the  old  pursuit,  which  affords  an  easy  livehhood,  and  permits  of 
indulgence  in  that  dolce  far  niente  which  seems  to  be  impossible  to  the 
"Americanos,"  however  varied  may  be  the  nationalities  that  compose 
the  population  of  the  United  States.  It  thus  happens  that  even  where 
the  "ranch"  and  stock  are  owned  by  Americans,  the  herders  are  to  a 
great  extent  still  the  native  "vaqueros,''  who,  mounted  on  their  hardy 
mustangs,  and  with  the  old-time  lasso  (more  properly  "lazo"),  coiled 
around  the  horn  of  their  high  Mexican  saddles,  and  rarely  more  than  a 
rope  to  guide  their  steed,  may  be  seen  careering  around  the  steep  hill- 
sides with  a  disregard  of  all  the  ordinary  precautions  against  the  break- 
ing of  necks  that  is  quite  straining  to  the  nerves  of  novice  lookers-on. 
As  a  matter  of  fact,  accidents  very  rarely  hapi)en  to  these  wild  riders; 
and  their  elliciency  in  keeping  in  bounds  and  "corralling"  the  cattle  in- 
trusted to  their  care,  on  the  most  rugged  ground,  is  remarkable.  It  is 
but  fair  to  say,  however,  that  their  practice  has  been  quite  successfully 
imitated  1)t  other  nationahties,  and  that  many  a  swarthy  herdsman 
nowadays  responds  more  promptly  to  the  Saxon  or  IS'orse  salutation 
than  to  that  of  the  Mexican-Spanish  dialect. 

The  purely  pastoral  method  of  stock-raising  is,  of  course,  gradually 
receding  beiore  the  advance  of  agriculture  proper  to  the  more  thinly 
settled  regions ;  maintaining  itself,  however,  in  some  of  the  large  ranches 
owned  by  parties  declining  to  sell  to  small  farmers.  The  obvious  disad- 
vantage of  being  entirely  at  the  mercy  of  the  seasons,  thus  sometimeB 
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losing  in  a  sin^^lo  diy  year  all  the  increase  of  a  previous  succ^sion  of 
favorable  ones,  has  gone  far  toward  the  introduction  of  a  safer  system, 
in  which  the  hardy  and  nutritious  alfalfa  serves  to  carry  reduced  numbers 
of  stock  of  cori'espondingly  higher  quality  safely  through  tjie  dry  months. 
In  few  States,  probably,  is  the  value  of  improved  breeds  more  highly 
appreciated  than  in  California;  and  nowhere,  probably,  can  the  best 
strains  of  the  more  important  breeds  be  seen  in  greater  perfection.  The 
one  domestic  animal  of  common  note,  not  sls  well  represented  in  Cali- 
fornia as  elsewhere,  is  the  hog ;  the  obvious  cause  of  the  comparative 
neglect  being  the  absence  of  a  sufficiently  long  and  regular  period  of 
freezing  weather,  whereby  the  safe  pacMng  and  curing  of  pork,  hams. 
&c.,  is  rendered  too  precarious.  WhUe,  therefore,  fresh  jyotk  of  excellent 
quality  is  commonly  found  in  the  markets,  the  supplies  of  bacon,  ham, 
and  lard  are,  as  a  rule,  furnished  by  the  Western  States,  and  partly  by 
Oregon.  Foremost  in  numbers  among  the  rest  is  undoubtedly  the  she^j 
in  its  double  capacity  of  wool-beaxer  and  producer  of  some  of  the  best 
mutton  in  the  world ;  a  combination  which  has  doubUess  contributed 
much  to  the  preference  given  it  on  the  part  of  the  somewhat  inert  na- 
tive population.  Easily  satisfied  wiUi  scanty  pasturage,  and  in  the  south- 
em  part  of  the  State  scarcely  needing  shelter,  the  sheep  is  the  very 
animal  for  the  swarthy  inhabitant  of  the  adobe  house,  who  loves  to 
take  his  ease  lounging  on  the  airy  veranda,  asking  of  fate  no  luxury 
beyond  a  due  allowance  of  cigaritos.  and  not  at  all  envious  of  the  greatcnr 
comforts  and  riches  of  his  unquiet,  hard-working,  and  ever-scheming 
Saxon  neighbor. 

The  common  sheep  of  the  country,  while  fiar  from  being  a  high-bred 
animal,  is  yet  superior  in  many  points  to  the  stock  commonly  found  in 
other  countries,  and  its  adaptation  to  the  climate  has  rendered  it  profit- 
able in  cases  wnere  improved  stock  failed  to  pay.  The  Spanish  Merino, 
whose  blood  doubtless  runs  in  the  veins  of  the  native  stock,  seems  to  be 
best  adapted  to  its  improvement,  and  the  best  of  this  breed  has  been 
imported  into  the  State.  The  wool-clip  is  among  the  most  important 
products  of  South  California ;  but  it  would  seem  that  the  attainment  of 
the  highest  quality  requires  some  change  from  the  natural  conditions  of 
pastumge,  which  present  too  great  a  contrast  between  the  wet  and  dry 
seasons  to  insure  perfect  uniformity  of  the  fiber.  This,  however,  can 
undoubtedly  be  accomplished  by  the  introduction  of  the  proper  forage 
plants.  In  dry  seasons,  such  as  that  or  1876-77,  the  mortality  among 
the  larger  flocks  has  sometimes  amounted  almost  to  annihilation.  The 
sheep-owners  of  the  plains,  in  order  to  save  something,  have  driven  their 
%cks  to  the  foot-hills  and  valleys  of  the  high  sierras,  leaving  their  route 
narked  with  the  festering  carcasses  of  the  weaker  animals,  and  sweep- 
ing every  green  thing  before  them,  to  the  dismay  of  the  dweUers  in  tiie 
mvaded  regions,  who  were  thus  sometimes  themselves  reduced  to  extrem- 
ties.  In  ordinary  seasons,  this  migration  has  its  regular  methods  and 
'outes,  the  herds  ascending  the  mountains  in  the  wake  of  the  summer's 
JT'ought,  and  returning  to  the  foot-hills  or  plains  to  winter. 

Of  other  fleece-bearing  animals  the  Angora  or  Shawl  goat  has  attracted 

'^nsiderable  attention,  and  seems  to  succeed  well  5  but  the  industry  has 

'»s  yet  assumed  large  proportions,  chiefly,  it  seems,  on  account  of  the 

•  uc  of  a  regular  market  sustained  by  competition  among  the  purchasers. 

)f  horses. — The  Mexican  mustang,  a  rather  undersized  yet  hardy  and 

,, .  oooMo  but  proverbially  tricky^  race,  descended  from  the  Spanish 

.1V.V.V  ^  *L  1  therefore  far  from  being  inferior  blood,  still  forms  the  greater 

)ortion  of  the  horses  in  common  use  in  Cahfomia.    The  larger  American 

inr.Q«  hr^noriit  irnrrx  ti»o  T^in^^/^ni  Rfj^+^a,  although  preferred  for  heavy 
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work,  is  not  so  well  a<laptecl  to  the  mountains  and  requires  higher  feed- 
ing. The  two  varieties  are  of  course  rapidly  mixing,  and  better  blood 
than  that  of  many  Caliibmia  studs  it  would  be  hard  to  tind  anywhere. 
Fast  horses  and  fast  men  have  here,  perhaps,  more  than  elsewhere  been 
the  bane  of  the  agricultural  fairs,  whose  real  and  important  objects 
have,  until  lately,  been  most  irequently  swallowed  up  in  that  of  an 
oppoitimity  for  betting  and  horse-racing,  to  the  disgust  of  the  agricul- 
turists. The  introduction  of  the  more  useful  breeds  has  not,  however, 
been  neglected,  as  is  evidenced  by  the  fine  Norman  and  Percheron  dray- 
horses  seen  on  the  streets  of  San  Francisco.  A  tolerable  riding-horse 
can  probably  be  bought  for  less  money  in  California  than  anywhere  else 
in  the  United  States,  the  mustangs  (which  are  generally  of  light  build) 
being  bred  in  liirge  herds  on  pastures,  with  little  care  and  therefore 
little  expense.  But  when  the  excursionist  pays  twenty  or  thirty  dollars 
for  his  steed  he  must  not  expect  to  find  it  trained  to  gentleness  and 
aflection,  for  the  "breaking-in^  process  which  these  animals  undergo 
on  the  ranches  has  but  few  of  the  features  that  Mr.  Rarey  would  recom- 
mend. The  unwary  horseman  will  pay  for  his  experience  by  many  an 
unexpected  nip  or  kick,  or  by  bemg  left  on  foot  at  inconvenient  distances 
from  his  destination,  in  consequence  of  a  dexterous  slip  of  the  rein  from 
his  arm,  a  sudden  rush  under  a  tree,  with  low  branches,  or  a  "  bucking '^ 
process  of  exceptional  suddenness  and  violence.  The  mustang  will 
ordinarily,  abandon  these  practices  in  proportion  as  it  feels  that  the 
rider  is  "up  to^  its  tricks;  but  the  latter  should  never  be  found  alto 
gether  oH'  his  guard  against  them,  as  he  might  safely  do  with  a  well 
educated  horse. 

The  neat  cattle  of  California,  previous  to  the  American  occupation 
were  chiefly  of  a  type  whose  ancestry  may  still  be  seen  on  the  pastures 
of  Andalusia — a  middle-sized  race,  lightly  built,  bearing  medium,  long 
but  aggressively-pointed  horns,  which,  combined  with  an  irritable  tern 
perament  and  a  fair  capacity  for  speed,  render  the  proximity  of  a  herd 
of  these  cattle  not  altogether  pleasant  to  the  novice.  Like  its  cousin 
the  Texas  Long-horn,  now  fam^ar  to  the  West,  it  is  a  hardy,  prolific  race 
yielding  a  fair  quality  of  beef,  and  a  thick  ana  tough  hide,  well  adapted 
either  to  the  production  of  sole  leather  or  to  that  of  the  strong  rawhide 
thongs,  which  serve  the  Mexicans  in  place  of  rope,  twine,  nails,  and 
other  domestic  appliances  deemed  indispensable  by  more  pampered 
nations.  As  milkers,  however,  its  cows  are  a  fiiilure;  nor  are  its  oxen 
remarkable  for  either  docility  or  disposition  to  engage  in  agricultuml 
pursuits,  being  the  natural  result  of  a  nomadic  life  on  wild  pastures,  from 
which  they  were  driven  in  and  "corraled,''  ft)r  branding  or  slaughtering^ 
only  a  few  tunes  in  the  course  of  the  year.  All  this,  of  course,  has 
materially  changed  since  the  advent  of  tlie  American.  The  immigrants 
brought  their  cattle  with  them  over  the  plains,  and  found  no  reason  to 
exchange  the  progeny  of  these  for  the  pugnacious  natives.  The  latter 
have,  therefore,  greatly  diminished  in  numbers,  and  are  little  seen  in 
the  more  i)opulous  regions,  retiring  before  the  advance  of  culture  like 
their  original  masters.  The  gentler  raee  that  accompanied  the  Ameri- 
cans across  the  liocky  Mountains  now  dots  the  plains  and  foot-hills  of 
the  Great  Valley  of  California;  and  since  their  weaker  brethren  mostly 
[>erishe(l  on  that  trying  and  weary  voyage,  a  process  of  selection  has 
taken  place,  as  a  result  of  which  the  worst  breeds  of  "scrubs"  are  rarely 
seen  in  the  State.  Moreover,  the  tendency  to  improvement  that  is  so 
apparent  in  th«i  use  of  perfected  appliances  of  every  kind  has  manifested 
il^self  at  least  equally  in  the  importation  of  the  best  breeds  of  neat  cat- 
tle, among  whi(!h  the  Short-horn,  Jersey,  Alderney,  and  Ayrshire,,  and 
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to  greet  as  an  old  acquaintance,  it  being  very  like  the  gray  squirrel  of 
the  Western  woods.  It  lives,  however,  exclusively  in  underground  bur- 
rows, each  occupied  by  from  two  to  thirty  individuals ;  and  from  this 
safe  retreat  it  levies  its  assessments  upon  the  grain-fields  with  all  the 
certainty  and  pertinacity  of  the  tax-gatherer,  not  unfrequently  harvest- 
ing as  its  share  over  one-half  of  the  growing  crop,  and  pursuing  the 
grain  into  the  stacks  and  sacks,  and  even  to  the  bam  itself.  Passing 
through  the  grain-fields  after  harvest,  one  may  see  the  wary  little  ani- 
mals scattering  hastily  to  their  holes  by  hundreds,  like  young  spiders 
from  a  nest;  then,  turning  on  their  heels  in  the  burrow,  they  will  sit 
erect  at  the  entrance,  uttering  a  peculiar  whistle,  the  signal  of  danger 
to  their  neighbors.  The  pot-hunter,  imagining  that  he  has  a  fine  chance, 
will  find  them  drop  into  tlieir  holes  at  the  very  instant  that  he  pulls  the 
trigger;  and  should  he  succeed  in  putting  a  few  shot  through  its  tough 
hide,  the  chances  are  that  the  wounded  animal  will  wriggle  into  its  hole, 
out  of  reach,  before  the  marksman  has  time  to  reach  the  spot.  While 
not  first-class  eating,  yet  both  their  carcasses  and  skins  find  a  leady 
sale ;  but  even  skiU^  hunters  appear  to  make  but  little  impression  ux)on 
their  numbers  in  favorable  ground.  Wheat  i)oisoned  with  strychnine  is 
the  remedy  that  has  been  thus  far  most  used  for  their  destruction,  but 
the  want  of  cooperation  by  neighbors  renders  all  efforts  for  their  exter- 
mination fatile,  and  other  domestic  animals,  as  well  as  the  farmers' 
friends,  the  bu'ds,  too  often  fall  sole  victims  to  the  poison.  Legislative 
enactments  also  have  failed  to  prove  ef&cient  in  compelling  united  action. 
Of  late  the  use  of  carbon  bisulphide  has  been  introduced  with  a  fair 
degree  of  success ;  and  whenever  the  home  manufacture  shall  so  reduce 
the  price  of  this  substance  as  to  bring  it  within  the  farmers'  reach,  there 
may  be  reasonable  hope  that  the  "squirrel  nuisance''  will  be  abated. 

Another  animal  equally  destructive  on  a  smaller  scale  is  the  gopher 
(Thomomys  Umhrinus)^  an  animal  of  the  aspect  of  a  smaU  rat,  with  a 
short,  stumpy  tail.  Its  shallow,  winding  burrows  are  marked  by  small 
piles  of  earth-crumbs  at  their  outlets,  and  by  the  unaccountable  dying- 
out  of  trees,  shrubbery,  and  flowers  when  at  their  best,  the  animal  feed- 
ing on  their  roots  unpcrceived.  The  gopher  can  do  little  damage  where 
the  ground  is  kept  in  perfect  tilth,  and  leaves  in  disgust  when  it  finds 
its  burrows  falling  in  behind  it.  But  in  plantations  of  young  trees,  in 
lawns,  and  the  like,  its  ravages  are  most  grievous,  and  difficult  to  check. 

Of  insects,  the  Phylloxera^  and  the  "  scale-bugs"  attacking  the  pear  and 
orange,  are  those  most  complained  of.  The  Colorado  potato-bug  does 
not  seem  to  have  made  its  way  across  the  mountains.  The  Rocky  Moun- 
tiiin  locust-grasshopper  is  reported  to  have  made  its  appearance  occa- 
sionally in  the  mountain  counties ;  but  it  is  possible  that  other  species 
have  been  mistaken  for  it  when,  as  sometimes  happens,  they  have  ap- 
peared in  unusual  numbers.  This  year  an  invasion  by  one  of  these 
{GRdipodu  Atrox)  is  repoited  as  doing  serious  damage  in  Sierra  an#  Tu- 
lare Counties.  The  caterpillar,  which  occasionally  appears  in  countless 
numbers,  completely  deiuiding  the  live-oaks,  and  is  then  scarcely  seen 
for  several  years,  s(K»ms  to  be  gradually  enlarging  the  scope  of  its  appe- 
tite, and  attacks  the  orchards.  The  cut- worm  and  codUng-moth  also 
are  increasingly  complained  of ;  yet,  on  the  whole,  insect  pests  do  not  as 
yet  excite  much  alarm  in  California,  despite  the  faet  that  they  are  unde- 
niably on  the  increase,  both  in  numbers  of  the  sfime  species  and  in  new 
ones  being  constantly  introduced  by  sea  and  land. 

CEREAL  CROPS- 

Of  all  the  field  crops  grown  in  the  State,  ivhear»  is  the  most  important 
at  this  time.    It  was  the  first  culture  on  a  large  scale  introduced  on  the 
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subsidence  of  Jie  gold  fever,  and  the  returns  l*eceived  proved  to  be  so 
much  greater  an^^  more  certain  than  those  from  the  placer  mines  that 
it  extended  rapidly,  and  has  ever  since  remained  the  largest  and  most 
generally  appreciated  product  of  California  agriculture.  The  amount 
produced  in  1S78,  an  average  year,  was  22,000,000  of  centals,  of  which 
8,060,825  were  exi)orted  as  grain,  and  about  600,000  barrels  or  flour.  In 
the  markets  of  the  world  the  wheats  of  the  Pacific  coast  are  noted  for 
their  high  quality — the  plumpness  and  light  color  of  the  "  berry j'^  and 
the  high  ])erceiitnge  of  first-class  flour  it  furnishes  in  milling.  At  home 
the  exti^aordiuarily  high  product  per  acre  of  forty  to  sixty  bushels,  and 
even  more,  uuder  very  imperfect  tillage,  for  a  number  of  consecutive 
years,  formti  a  strong  incentive  to  this  culture.  Nor  is  the  Califomia 
wheat- grower  obliged  to  be  very  careful  in  the  choice  of  his  seed.  Prob- 
ably every  known  variety  of  wheat  has  in  the  course  of  time  been 
brought  and  tried  here;  but  all,  in  a  short  time,  seems  to  assume  very 
nearly  the  same  peculiar  California  type,  upon  which,  in  fact,  it  would 
seem  hard  to  improve  materially.  It  is  sdmost  ludicrous,  at  times, 
to  compare  the  eastern  seed  with  its  Califomia  oflfepring,  which  has 
undergone  the  "  swelling  process"  of  one  season's  growth  in  her  generous 
soil  and  climate.  It  is  but  fair  to  say  that  substantially  tiie  same 
peculiarities  are  observable  in  the  wheats  of  Oregon,  grown  in  the 
valley  of  t  lie  Willamette  and  on  the  plains  of  the  Upper  Columbia.  Since 
the  growing  season  in  the  greater  part  of  Califomia  extends,  with  little 
interruption  from  cold,  from  the  beginning  of  November  to  June,  the 
distinction  between  winter  and  spring  grain  is  also  in  a  great  measure 
lost.  The  farmer  plows  and  sows  as  early  as  practicable,  watching  his 
chances  between  rains,  in  November  and  December  if  he  can,  in  March 
if  !ie  must,  or  at  any  convenient  time  between;  hicreastng  the  amount 
of  seed  sown  per  acre  in  proportion  as  there  remains  less  time  for  the 
grain  to  tiller.     Should  the  ears  fail  to  fill,  he  can  still  make  hay. 

Much  discussion  has  been  had  concerning  the  merits  of  early  as 
compared  with  late  sowing.  The  objections  against  the  former  practice 
are  that  copious  early  rains  may  start  the  growth  too  rapidly,  tiie 
chances  being  that  in  that  case  but  little  more  water  will  fall  until 
Cliristmaa.  It  is  tiTie  that  the  weather-wise  may  sometimes  gain  ma- 
terially by  delay  in  sowing;  but  the  general  result  of  experience  seems 
to  be  tliJit  it  is  better  in  the  long  run  to  take  the  risk  of  having  to  sow 
twice,  rather  than  that  of  being  kept  from  sowing  at  all,  until  too  late, 
by  persistent  rains.  It  has  therefore  become  a  very  common  practice  to 
*^  dry-sow"  grain  in  summer-fallowed  land  in  September  and  October. 
The  seed  lies  quiescent  in  the  parched  and  dusty  ground  until  caJled 
forth  by  the  rains,  and  in  clean  fields  and  ordinary  seasons  such  grain 
generally  yields  the  highest  returns.  The  preparation  of  the  ground 
for  the  crop  on  the  large  wheat  farms  is  usually  made  by  means  of 
gang-plows  with  irom  two  to  six  shares,  drawn  by  from  three  to  five 
horses  or  mules,  three  animals  very  commonly  walking  abreast.  At 
the  critical  season  it  is  not  unconunon  to  see  half  a  dozen  such  imple- 
ments and  teams  at  work  in  a  single  field,  closely  followed  by  a  wagon 
carrying  seed-^nain  and  the  centrifugal  sower,  which  showers  the  grain 
upon  the  Iresh-t  urned  furrows,  in  strips  thirty  or  more  feet  wide.  Before 
the  day  ends  tlio  great  (usually  flexible)  harrows  have  also  performSd 
their  work,  and  M)  or  40  acres  of  what  was  a  stubble  field  in  the  morn- 
ing have  been  converted  into  a  well-seeded  grain  field.  Of  late,  aijpli- 
ances  for  seedinij^  and  covering  have  been  attached  to  the  gang-plows 
themselves,  so  that  the  whole  task  is  performed  in  one  operation — cer- 
tainly the  pel  lection  of  labor-saving  machinery.    Seed  dnlls  are  as  yot 
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3ja  but  limits  use ;  aWfough  nowhere,  probably,  would  diilling  be  more 
dedrable,  in  order  to  admit  of  subsequent  culture,  for  want  of  which 
crops  often  totally  fail  on  the  heavier  soils.  Duriug  the  rainy  season 
tbe  covering  if  often  done  by  rolling  alone,  and  on  hanowed  ground 
the  roller  is  fi^uently  used  later  in  the  season,  in  order  to  compact  the 
surfaee  so  as  to  mitigate  the  drying  effects  of  "  northers.^^ 

In  the  grain  torvest  (which  be^s  in  the  second  week  of  June)  the 
*^wh<rf«eale''  mode  of  procedure  is  equally  prevalent.  The  scythe  is 
used  only  to  cut  the  way,  and  that  on  small  farms ;  then  follows  the 
reaper,  hired  if  not  owned  by  the  farmer  himself.  But  the  binding  and 
shocking  process  that  is  to  succeed  is  far  too  slow  for  the  large  grain- 
grower,  who  has  his  hundreds,  and  sometimes  thousands,  of  acres  to 
reap  within  the  short  time  allowed  by  the  exceedingly  rapid  maturing, 
which  threatens  him  with  serious  loss  by  shedding,  the  air  being  at 
that  season  very  dry  even  at  night.  His  implement  is  the  giant  header, 
piii£hed  into  the  golden  fields  by  from  four  to  eight  horses.  Its  vibrat- 
ing cutters  clip  off  the  heads  with  only  a  ftjw  inches  of  straw  attached, 
on  a  swath  16  and  even  28  feet  wide,  while  a  revolving  apron  carries  the 
laden  ears  to  a  wagon  driven  alongside,  and  having  a  curious,  wide, 
sknting  bed  for  their  reception.  Several  of  these  wagons  drive  back 
and  forth  between  the  swaths  and  the  steam  thresher,  where,  within  half 
an  hour,  the  grain  that  was  waving  in  the  morning  breeze  may  be  sacked 
ready  for  shipment  to  liverpooL  Even  this  energetic  mode  of  procedure, 
however,  has  appeared  too  slow  to  some  of  the  progressive  men  in  bttsl- 
Qiess,  and  we  have  seen  a  wondrous  and  fearful  combination  of  header, 
thresher,  and  sacking-wagon  moving  in  procession  side  by  side  through 
the  doomed  grain.  &  tliis  stupendous  combination  and  last  refinement 
shall  prove  practically  successful,  we  shall  doubtless  next  see  the  flour- 
ing-mill  itself  form  a  part  of  this  agricultural  pageant.  Where  farming 
is  not  done  on  quite  so  energetic  a  plan,  the  reaped  and  bound  grain 
being  at  that  season  perfectly  safe  from  rain,  is  left  either  in  shocks  or 
stacks  unti]  the  threshing  party  comes  around,  mostly  with  a  portable 
engine  often  fed  with  straw  alone,  to  drive  the  huge  ^^  separator,''  whose 
combined  din  and  puflSng  will  sometimes  startle  late  sleepers,  as  it  sud- 
denly starts  up  in  the  morning  from  the  most  unexpected  places.  Two 
wagons  usually  aided  by  some  ^' bucks"  (a  kind  of  sledge-rake,  which 
also  serves  to  remove  the  straw  from  the  mouth  of  the  thresher)  feed 
the  devouring  monster.  In  an  incredibly  short  time  the  shocks  or  stacks 
are  ciearetl  away  and  in  their  stead  api)ear  square  piles  of  turgid  grain- 
sacks  and  broad,  low  hillocks  of  straw.  Both  products  often  remain 
thus  for  six  or  eight  weeks,  the  grain  getting  so  thoroughly  dry  in  the 
interv^al  that  there  is  frequently  an  overweight  of  five  or  more  i)er  cent, 
when,  after  its  long  passage  in  the  damp  sea  air,  the  cargo  reaches 
Liverpool.  Tbe  moral  question  thus  arising  as  to  who  is  entitled  to 
the  benefit  of  this  increase  I  will  not  pretend  to  determine ;  but  the 
producers  say  that  they  rarely  bear  of  any  differences  in  their  favor. 

The  manner  of  disposing  of  the  straw  is  one  of  the  weakest  points  of 
California  agiiculture.  Near  to  cities  or  cbca])  transportation,  much  of 
it  is  baled  like  bay,  and  finds  a  ready  maiket,  but  in  remote  districts 
it  is  got  rid  ol'  by  applying  tbe  torch  ;  and  these  ''  straw  fires"  habitually 
redden  tbe  autumn  skies  as  do  tbe  prairie  lires  in  the  western  States, 
covering  tbe  whole  country  with  a  smoke  ba::e,  as  a  faint  reminiscence 
of  Uie  Indian  summei,  wbicbis  not  otherwise  \vell-<lefined  on  the  Pacific 
coajst.  Tiiis  bolooanst  of  valuable  materials,  wliieb  might  be  made  the 
means  of  soracKlijrht  return  of  plant-food  to  the  soil,  is  a  standing  reproach 
to  those  who  ijractice  it  j  y^^  they  have  some  excuse  in  the  fact  tliatljie 
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pecnliarities  of  the  climate  do  not  make  it  as  easy  to  convert  it  into 
manure  as  is  the  case  in  countries  having  summer  rains.  For  in  winter 
the  temperature  is,  after  all,  too  low  to  fiivor  rapid  decay,  while  during 
the  summer  months,  the  intense  drought  soon  puts  an  end  to  fermenta- 
tion. It  therefore  takes  two  seasons  to  render  the  straw  fit  for  plowing 
in ;  and  in  the  mean  time,  as  left  by  the  thresher,  it  occupies  considerable 
ground.  As  yet,  the  conviction  that  straw-burning  is  penny-wisdom 
and  pound-foolishness  has  not  gained  sufficient  foothold  to  induce  the 
majority  of  wheat-growers  to  take  the  pains  of  putting  the  straw  into 
Btacks  with  concave  tops,  to  collect  and  retain  the  water.  But  those 
who  have  done  so  report  that  the  resulting  improvement  of  the  soU  pays 
well  for  the  trouble.  The  practice  of  burning  will,  of  course,  disappear 
so  soon  as  the  system  of  large-scale  planting  gives  way,  as  it  soon  must| 
to  that  of  mixed  farming  on  a  smaller  scale. 

Of  the  other  cereals,  Barley  and  OatSj  are  the  only  ones  that  can  as 
yet  lay  claim  to  general  importance ;  and  tiie  methods  of  culture  are 
much  the  same.  Like  the  wheats,  so  the  barleys  of  California  are  of 
exceptionally  fine  quality,  that  of  the  ^' Chevalier^  variety  being  so 
eagerly  sought  for  by  eastern  brewers  that  but  little  of  it  finds  its  way 
into  California-brewed  beer.  The  common  (six  and  four  rowed)  barleys 
are,  however,  themselves  of  such  high  quality  that  the  absence  erf  the 
highest  grade  grain  is  certainly  not  i>erceptible  in  the  quality  of  the 
beers,  into  which,  unlike  most  of  its  eastern  brethren  of  Saint  Louis 
and  Chicago,  nothing  but  barley  and  hops  find  their  way.  The  various 
kinds  of  OaU  are  produced  for  home  consumption  only,  the  difficulty 
being  very  commonly  that  the  straw  becomes  so  strong  as  to  interfere 
seriously  with  its  use  for  forage.  Eye  is  grown  to  some  extent  in  the 
mount^ain  counties,  and  yields  a  splendid  grain,  called  for  chiefly  by  the 
taste  of  the  German  population  for  rye  bread.  Some  Polish  wheat 
{Triticum  yolonicom)  is  grown  under  the  name  of  "white  rye.^  Maize  is 
thus  far  grown,  but  to  a  small  extent  compared  with  wheat,  barley, 
and  oats ;  not,  however,  because  of  any  difficulty  in  producing  com, 
which,  both  as  to  quality,  size,  and  yield  per  acre,  can  compete  with 
any  in  the  Mississippi  Valley.  The  large  foreign  element  in  the  popu- 
lation limits  the  donand  for  corn-meal,  and,  as  before  remarked,  on  ac- 
count of  the  mild  winters,  hog-raising  on  a  large  scale  is  not  likely  to 
become  important  in  the  State.  A  good  deal^  however,  is  planted  for 
green-soiling  puiposes  in  connection  with  dairies.  The  planting  is  gen- 
erally done  very  late  in  April,  and  in  May  after  everything  else  has  been 
attended  to,  since  in  the  coast  climate  a  crop  of  com  is  often  made 
without  a  drop  of  rain  from  the  time  of  planting,  when  the  seaspn  has 
been  one  of  abundant  moisture.  Of  late,  several  millets,  and  among 
them  especially  the  Dhoura  or  Egyptian  com,  are  coming  into  favor. 
The  Dhoura,  though  not  as  much  relished  by  cattle  as  maize  fodder. 
will  admit  of  three  cuttings  each  season,  when  irrigated,  and  the  meal 
made  from  its  grain  is  by  many  preferred  to  corn-meal,  while  as  a 
chicken-feod  it  is,  apparently,  superior  to  anything  else. 

MISCELLANEOUS  FIELD  CEOPS. 

Of  other  field  crops,  the  "  hearts^  that  formed  the  chief  solace  of  the 
Argonauts  of  early  days  are  still  prominent,  especially  where  the  Mex- 
ican element  is  somewhat  strong.  To  them  "  frijoles'^  are  still  the  staff 
of  life,  supplemented  by  the  "  tamales,"  the  native  preparation  of  the 
"roasting-ears'^  of  green  com. 

The  Irish  potatoes  grown  in  California  are  not^  as  a  rule,  of  first  quol- 
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ity,  but  incline  to  be  wateiy.  The  tuber  is  largely  imported  from  Utah 
ander  the  name  and  style  of  ^^  Salt  Lake  potatoes,"  albeit  much  that  is 
8old  under  that  brand  is  of  California  growth.  The  sweet-jpotato  flour- 
ishes especially  in  the  lighter  soils  of  the  coast  south  of  San  Francisco ; 
its  quality  would  not  be  likely  to  be  criticised  by  any  but  those  who 
have  been  accustomed  to  the  product  of  the  Gulf  States  or  of  the  An- 
tilles. 

The  big  pumpMns  of  California  have  acquired  a  world-wide  reputation 
not  unlike  that  enjoyed  by  the  sea  serpent.  The  unprejudiced  observer, 
however,  readily  appreciates  the  fact  that  when  a  well  organized  pump- 
kin has  ten  months'  time  to  grow  instead  of  three  or  four,  it  has  every 
reason  to  give  a  corresponding  account  of  its  stewardship.  But  while  a 
laudable  ambition  to  excel  may  result  in  the  production  of  three-hun- 
dred-pound pumpkins,  it  is  but  fair  to  say  they  are  not  the  rule ;  being 
inconvenient  to  handle,  and,  like  other  organisms  exceediug  a  certain 
age,  inclined  to  be  hard  and  tough.  The  same  is  true  of  mammoth 
beets  (mangel-wurzel),  carrots  and  turnips,  which,  when  left  out  in  the 
field  during  a  mild  winter,  continue  incontinently  to  grow  and  develop 
until  the  tune  comes  to  put  in  another  crop.  The  dairy-men  and  stock- 
breeders raise  these  crops  largely  and  are  chiefly  responsible  for  the  pro- 
duction of  the  monsters. 

The  sugar 'beet  succeeds  admirably  in  a  large  portion  of  the  State,  and 
in  appropriate  locations  yields  a  juice  of  extraordinary  richness;  as 
much  as  19  per  cent,  is  clarified  in  some  cases  (but  I  can  vouch  for  15 
only  from  personal  experience),  and  a  fair  degree  of  purity.  Several 
prosperous  beet-sugar  factories  already  exist,  the  failures  reported  hav- 
ing apparently  been  due  to  mismanagement.  It  is  difficult  to  see  why, 
with  such  material  and  the  possibilily  of  keeping  up  the  supply  for  nine 
months  by  the  planting  of  successive  crops,  this  industry  shoidd  not  be- 
come one  of  the  most  important  and  lucrative  in  the  State,  and  fully 
able  to  compete  with  any  sugar-cane  planting  that  may  hereafter  be  in- 
troduced in  the  southern  portion  of  the  coast. 

Hop  growing  is  an  important  industry  m  the  middle  portion  of  the 
State,  especially  in  the  Sacramento  VaUey  and  iu  the  Russian  Eiver 
region,  north  of  San  Francisco  Bay.  The  product  is  of  excellent  quality, 
and  is  much  sought  after  by  Eastern  brewers. 

Of  other  crops  of  minor  or  only  local  importance  may  be  mentioned 
the  culture  of  pea-nuts,  chiefly  in  the  coast  region  south  of  San  Fran- 
cisco; of  the  chiccory  root,  in  the  neighborhood  of  Stockton,  supplying  a 
large  amount  of  the  parched  and  ground  '*  old  government  Java  coffee'' 
sold  by  grocers.  In  the  same  neighborhood  the  culture  of  the  "  Persian 
insect-powder  planf^  (Pyrethrum  cameumj  is  being  successfully  carried 
out,  the  product  being  in  very  general  requisition  on  account  of  the 
prevailing  abundance  of  fleas.  This  neighborhood  supplies  a  quality  ol 
mustard  that  is  somewhat  overwhelnung  to  the  novice,  and  even  for 
plasters  should  be  diluted  with  flour.  Were  rape-seed  oil  in  demand, 
the  fact  that  tho  whole  State  is  overrun  with  the  plant  that  produces  it, 
as  a  most  troublesome  weed,  proves  what  could  be  done  with  it  if  fos- 
tered. 

nORTICULTUHAL   PRODUCTS. 

Nothing,  probably,  strikes  the  new-comer  to  California  more  forcibly, 
and  nothmg  certainly  more  agreeably,  than  the  advantages  offered  by  a 
climate  where  plants  can  ordinarily  be  kept  growing  from  ten  to  twelve 
months  in  the  jear,  provided  water  is  supplied.  The  immigrant  desir- 
ing to  make  a  home  for  himself  is  delighted  to  find  that  the  rapid  growth. 
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of  shrubbery  and  flowers — and  among  them  many  that  he  has  so  far 
seen  only  nurtured  in  greenhouses — -will  enable  him  to  create  around 
him  in  the  course  of  three  seasons^  on  a  bare  lot,  a  home  atmosphere 
that  elsewhere  it  would  have  required  ten  or  more  years  to  establish. 
The  housewife,  however  industriously  disposed,  is  not  ill-pleased  to  find 
herself  relieved  from  the  annual  pressure  of  the  "  preserving  season  " 
by  the  circumstance  that  fresh  fruits  are  in  the  market  at  reasonable 
rates  during  all  but  a  few  weeks  in  the  year ;  so  that  a  few  gallons  of 
jellies  is  all  tliat  is  really  called  for  in  the  way  of  "  putting  up."  It  is 
not  less  ]>leasiRg  to  her,  as  well  as  to  the  rest  of  the  family,  that  a  good 
supply  of  fresh  vegetables  Ls  at  her  command  at  all  seasons,  and  that 
the  Cbristnias  dinner,  if  the  turkey  does  cost  30  cents  a  pound,  may  be 
graced  with  crisp  lettuce,  radishes,  and  green  peas  just  as  readily  as  it  may 
be  celibrated  by  an  open-air  picnic  on  the  green  grass  under  blooming 
bushes  of  the  scarlet  gooseberry.  Of  course  there  are  seasons  of  prefer 
ence  tor  each  vegetable,  but  among  the  great  variety' naturally  intro 
duced  by  the  various  nationaUties  there  are  few  that  cannot  be  found 
in  the  Sim  Francisco  market  at  almost  any  time  in  the  year — ^if  no* 
from  local  culture,  then  from  some  point  between  Los  Angeles  and 
the  mouth  of  the  Columbia.  The  truck-gardens  are  largely  in  thehande 
of  tlio  lir.lians  and  Portuguese,  who  have  brought  with  them  from  their 
home  li;il)its  of  thrift;  and  theu'  manuie  piles,  windmills  for  irrigation, 
and  laborious  care  of  their  unceasing  round  of  crops  on  a  smaU  area, 
render  their  establishnients  easy  of  recognition.  Their  products  are 
distributed  partly  by  themselves,  partly  by  the  ubiquitous  Chinese 
huckster,  trotting  with  his  two  huge  baskets  under  a  weight  that  few 
Caucasians  would  carry  for  anv  length  of  time.  Not  a  few  Chinese  also 
arc  eiij^aged  in  the  truck-farmiiig  business.  The  vegetables  are  in  gen- 
eral ol  excellent  quality,  and  it  may  be  truly  said  that  in  no  city  in  the 
United  States  is  the  general  quahty  of  fare  so  good,  so  well  adapted  to 
every  variety-  of  taste,  and,  last  but  not  least,  so  cheap,  as  in  the  city  of 
the  Gohlen  Gate ;  and  nowhere  is  the  decoration  of  even  the  humblest 
homes  with  flowers  and  shrubbery  more  universal  and  at  the  same  time 
so  generously  aided  by  nature. 

Ill  no  departnit'iit  of  industry,  probably,  is  the  rex>utation  of  Califor- 
nia lu  Iter  established  than  in  regard  to  fruit  culture.  Its  pears  seem  to 
ha\  e  htt'ii  the  pioneers  in  gaining  the  award  of  special  excellence ;  grapes 
and  iheii ies  have  rapidly  taken  a  place  alongside,  and,  last,  oranges 
and  Kiiioi\s  have  come  to  dispute  the  palm  with  Sicily  and  the  Antilles. 
The  most  striidng  ])eculiarity  of  Calilbmia  fruit  culture  is  its  astonish- 
ing versatility,  not  to  say  cosmopolitanism;  for  the  variety  of  fruits 
capable  ot  sneeessiul  culture  withm  the  limits  under  consideration  in 
this  article  i)robably  exceeds,  even  at  this  time,  that  found  elsewhere  in 
any  couiirr\  ui*  similar  extent,  and  is  constantly  on  the  increase  by  the 
introduction  of  ne\\  kinds  from  all  quarters  of  the  globe.  Doubtless,  in 
time,  each  district  will  setile  down  to  the  more  or  less  exclusive  produc- 
tion of  certain  kinds  found  to  be  most  profitable  under  its  particular  cir- 
cimistaners,  so  flir  as  the  large-scale  cultures  are  concerned;  but  who- 
soever ( a  i>es  iVuit  mainly  ibr  home  consumption  will  hardly  resist  the 
temptation  Mii</ri  d  by  tiie  x)ossibiiity  of  growing  side  by  side  the  fruits 
of  the  tro];>ic's  anvl  those  of  the  north  temperate  zone — the  currant  and 
the  Grants  tiir  eheny  and  the  Ijg,  the  strawberry  and  the  pineapple, 
the  bauan  I  uinl  plantain,  as  well  as  the  apple  and  the  medlar.  It 
would  be  sr.)>};os(d  that  the  quality  of  these  products  must  of  necessity 
Rufier  grievous!;^  under  the  stress  of  theu'  mutual  concessions  of  habit; 
and  thio,  oi  course,  is  true  a^  regards  the  highest  qualities  of  the  ex- 
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tremes,  under  the  judgment  of  the  expert,  but  unperceived  to  a  surpris- 
ing degree  by  the  taste  of  the  public  in  the  general  market.  The  oranges 
grown  in  some  of  the  sheltered  valleys  of  the  Coa«t  Range,  and  on  the 
red  soils  of  the  Foot  Hills,  as  far  north  as  Butte  County,  often  success- 
fully dispute  the  precedence  of  the  product  of  Los  Angeles  and  San 
Bernardino. 

In  view  Of  the  short  time  within  which  this  industry  has  developed, 
and  of  the  multitude  of  nationalities  which  have  taken  part  therein,  it  is 
not  surprising  that  many  important  questions  relating  to  it  should  still 
remain  unsettled,  and  that  the  best  regular  routine  for  the  several  dis- 
tricts, or  even  for  general  practice,  should  as  yet  not  have  been  estab- 
lished. Too  many  different  varieties,  whose  adaptation  to  the  local  and 
geneml  climate  is  undeiennined,  fill  the  orchards,  and  give  rise  to  im- 
mense quantities  of  unmarketable  fruit,  that  ultimately  faU  to  the  share 
of  cattle  and  hogs.  The  high  price  of  labor  and  of  transportation  from 
remote  districts  •condemns  another  large  part  to  a  similar  fate,  especially 
in  favorable  seasons,  when  the  local  market  soon  becomes  glutted  witili 
fruit  unable  to  bear  shipment  to  the  East.  Curiously  enough,  even  at 
such  times,  the  prices  of  fruit  to  the  consumer  are  generally  higher  than 
is  the  case  at  corresi)onding  times  in  the  Western  States,  showing  irref- 
ragably  that  the  cost  of  production  is  higher,  and  consequently  that 
only  fruit  of  high  quaUty  can  bear  exportation.  Inattention  to  this 
point  has  rendered  unprofitable,  or  worse,  many  of  the  refrigerator*car 
shipments  heretofore  made,  and  the  same  want  of  proper  care  in  a^ssort- 
ing  the  various  qualities  is  one  of  the  chief  causes  of  frequent  business 
fiEulures  of  those  supplying  the  markets  of  San  Francisco.  This  practice, 
however,  is  fast  being  improved  upon,  and  the  disposal  of  the  surplus 
fruit  by  drying  is  beginning  to  relieve,  to  a  very  great  extent,  the  glutthat 
has  often  depressed  prices  below  the  paying  point.  The  exportation  of 
dried  fruits  of  all  kinds  is  doubtless  destined  to  become  one  of  the  most 
important  branches  of  agricultural  industry  in  the  State,  both  on  account 
of  quality  and  of  the  natural  facilities  for  the  drying  process  offered  by 
the  dry  summer  air.  It  is  found  to  be  absolutely  necessary  to  exclude 
in  the  diying  operations  all  access  of  insects,  which  otherwise  lay  their 
eggs  on  the  fixdt  and  spoil  it  within  a  year.  This  is  now  very  generally 
and  effectually  accomplished  by  the  use  of  the  best  drying  apparatus,  not 
uncommonly  in  co-operative  factories  erected  by  companies  or  granges. 
The  quality  of  the  prunes,  plums,  apricots,  pears,  &c.,  cured  by  some  of 
these  establishments  is  not  behind  the  best  of  the  kind  imported  from 
France  and  Italy,  but  as  yet  the  neatness  and  convenience  of  the  pack- 
ages is  not  so  generally  what  would  be  necessary  to  render  tliem  equ^y 
attractive  to  the  purchaser. 

While  the  orange,  lemon,  lime,  and  other  sub-tropical  fruits  are  more 
or  less  in  cultivation  up  to  the  northern  third  of  the  State,  they  form  the 
specialty  of  Los  Angeles,  San  Bernardino,  and  adjoining  counties,  where 
also  the  pineapple,  banana,  guava,  and  other  more  strictly  tropical  fruits 
are  mainly  under  trial.  In  a  measure,  what  has  been  said  above  of  the 
more  northern  fruits  applies  here  also.  While  much  fruit  of  the  highest 
quality  is  produced,  much  also  is  still  in  the  experimental  stage,  and  some 
very  poor  lots  are  occasionally  thrown  upon  tlie  market.  The  subject 
has  lately,  however,  been  earnestly  taken  in  hand  by  the  young  but 
proi)ortionally  energetic  Uorticultui-al  Society  of  South  California,  in 
which  a  number  of  the  most  intelligent  men  have  combined  to  determine 
in  the  shortest  possible  time,  by  systematic  experiments,  discussion,  and 
scientific  investigation,  in  connection  with  the  agricultural  dex>artment 
of  the  university,  the  practically  important  questions  relating  to  tliifl 
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culture.  "\Miile  the  orange  and  leraon  product  is  marketed  without  dif- 
ficulty and  at  good  prices,  the  millions  of  excellent  limes  borne  by  the 
hedges  customary  in  the  southern  part  of  the  State  are  still  mostly 
allowed  to  doiuy  w here  they  fall.  The  manufacttire  of  citric  acid  can 
hardly  tail  bofoie  long  to  put  an  end  to  this  waste  of  precious  material. 
The  ponu^granjito,  which  is  to  some  extent  similarly  used,  generally 
finds  a  v('iu\y  sulo  ihv  its  fruit.  Tlio  olive,  so  generally  found  around  the 
old  missions  as  a  relic  of  the  past,  has  not  so  far  found  its  place  in  gen- 
eral culturi^;  iind  on  the  shelves  of  the  grocers  in  the  cities  we  still  find 
the  same  n^ixluivs  of  cotton-seed,  peanut,  and  other  oils,  with  a  modiciun 
of  the  genuine  product  of  the  olive,  that  form  the  stanaing  comijh\int  of 
Balade;U(^r8  throutrliout  the  United  States.  The  subject  of  olive  culture 
has  of  hi*e  iittractA'd  considerable  attention,  and  small  quantities  of  ex- 
cellent oil  have  hovn  made  in  various  parts  of  the  State,  proving  beyond 
cavil  that  its  production  can  be  made  an  important  industry.  The  cul- 
ture of  the  f!.!j:  in  California  is  coextensive  ^vith  that  of  the  vine,  and 
both  fresh  nnd  dried  fniit  of  the  highest  quality  is  found  in  the  market. 

As  to  7infs,  the  European  tvalmit^  Italian  chestnut^  tmdalmand  tire  those 
whose  culture  on  a  large  scale  ha«  been  successfully  carried  out.  The 
filbert  niuy  also  be  mentioned.  Of  these,  the  almond  has  been  made 
the  snVtjeet  of  the  largest  experiments,  and,  as  might  be  expected,  there 
have  been  nunu-rons  disappointments  in  consequence  of  the  selection 
of  unsuit;;ble  loeiilities,  subject  to  light  frosts  at  the  time  of  bloom. 
The  best  results  have  been  obtained  in  situations  moderately  elevated 
above  the  valW^vs,  '*  thermal  beits,^  where  the  cold  air  cannot  accumu- 
late. Tlie  quality  of  the  product  leaves  nothing  to  be  desired,  where 
proper  care  is  had  in  selection  of  varieties. 

The  Jupane^ic  persiinmon  promises  here,  as  in  the  Southern  United 
States,  to  ]>r()ve  an  important  acquisition.  The  jujube^  the  carob^  the 
pislacJuo  nvf^  and  many  others  are  under  trial. 

Of  (.mail  IVuits,  the  strawberry  is  in  the  market  during  the  twelve 
months  of  the  year.  Ila^spherrleH  and  blackberries  are  largely  grqwn, 
both  foi  market  and  canning.  The  currant  is  of  especial  excellence 
and  size,  and  is  extensively  gro^oi  between  the  rows  in  orchards. 
Goosef.^enies  have  not  been  altogether  successful  in  general  culture. 

A  good  (Ual  has  been  said  and  written  about  coffee  culture.  It  was 
currently  repoitetl  that  a  kind  of  coiiee  grew  wild  in  the  foot-hills,  and 
of  course  the  real  eotfee  nuist  succeed.  The  ^'wild  coffee,''  however,  is 
(Simply  the  (.'jilifornia  buckthorn  (Fraw^ida  Caf(/brnica),  and  of  course  no 
more  suitable  for  a  beverage  than  tuniip-seed.  True,  coffee  trees  are 
now  grown  I  g  at  numerous  points  in  the  State,  but  it  is  not  probable 
that  the  culture  will  prove  a  success  outside  of  South  Calitbmia. 

GRAPE  CULTURE  AND  WINE-MAKING. 

The  grape-vine  was  among  the  culture  plants  introduced  earliest  by 
the  Catholic;  missionaries.  The  similarity  of  the  California  climate  to 
that  of  the  vine-growing  regions  of  the  Mediterranean  would  natimilly 
suggest  the  i-robable  success*  of  vine  culture,  con-oborated  h}  the  fact 
that  a  native  vnie,  albeit  with  a  somewhat  acid  and  unpalatable  fruit, 
grows  abandantl\  along  the  banks  of  all  the  larger  streams.  The  grape 
variety-  bitrodneed  b>  the  missionaries,  and  still  universally  known  as 
the  "Mission''  grape,  was  jirobably  the  outcome  of  seed  brought  from 
Spain  5  it  most  resembles  that  of  the  vineyards  which  furnish  the  "  Beui- 
carlo"  wine.  It  is  a  rather  pale- blue,  small,  round  berr^,  formiug  at 
times  very  large  and  somewhat  straggling  bunches.    It  is  very  sweet« 


504         REPORT   OF   THE    COMl^IISSIONER   OF   AGRICULTURE. 

• 

especially  in  South  Califomia,  lias  very  little  acid,  very  little  astrin 
gency,  no  definite  uavor,  and,  on  the  whole,  commends  itself  as  a  wine- 
grape  only  by  the  abundance  of  its  juice  and  its  great  fiiiitfulness.  The 
American  immigrants  found  this  vine  growing  neglected  around  the  old 
missions,  along  with  the  ohve,  fig,  and  pomegranate.  It  soon  attracted 
the  attention  of  the  European  emigrants  from  wine-growing  countries, 
was  resuscitated  and  propagated,  and  still  forms  the  bulk  of  the  vineyards 
of  California.  We  have  good  testimony  to  the  effect  that  the  wines 
made  by  the  missionaries  were  of  very  indilierent  quality,  owing  partly, 
of  course,  to  the  inferiority  of  the  grape  used,  but  chiefiy  to  the  primi- 
tive mode  of  manufacture ;  the  entire  caskage  consisting  of  a  few  large, 
half-glazed  earthenware  jars  (tinajas)j  from  which  the  fermented  wine 
was  rarely  racked  off,  being  mostly  consumed  the  same  season.  Still, 
the  luscious  grapes  and  refreshing  wines  of  the  missions  are  dwelt  upon 
with  all  the  dehght  that  contrast  can  impart  by  travelers  just  from  the 
fiery  ordeal  of  the  Arizona  deserts  or  the  thirsty  plains  of  the  Upper 
San  Joaquin.  The  European  wine-makers  soon  improved  vastly  upon 
the  processes  and  product  of  the  padres,  but,  in  accordance  with  the  fiast 
ideas  of  the  early  times  of  California^  tliey  imprudently  threw  their  im- 
mature product  upon  the  general  market,  and  thereby  damaged  the  rep- 
utation of  California  wines  to  such  a  degree  that  it  is  only  of  late  years 
that  the  prejudice  thus  created  has  been  overcome,  not  only  in  conse- 
quence of  better  methods  of  treatment,  and  greater  maturity  of  the 
wines  when  marketed,  but  also,  and  most  essentially,  by  the  introduc- 
tion of  the  best  grape  varieties  from  all  parts  of  the  world.  The  result 
is  that,  at  this  time,  a  large  part  of  the  wines  exported  are  either  par- 
tially or  wholly  made  of  foreign  grape  varieties,  and,  as  a  whole,  will 
compare  favorably  with  the  product  of  any  European  country,  while 
among  the  choicer  kinds  now  ripening  there  are  some  that  will  take 
rank  with  the  high-priced  fancy  brands  of  France.  It  is  true  that  so  far 
all  California-grown  wines  are  recognizable  to  experts,  a  peculiar  flavor 
difficult  to  define,  which  has  been  called  "  earthy,"  recalling  to  mind 
that  of  the  wines  of  the  Vaud  and  of  some  of  Burgundy.  But  this 
peculiarity  remains  unperceived  by  most  persons,  and  is  not  comparable 
in  intensity  to  the  ^^foxy''  aroma  of  wines  made  from  the  American 
grape  varieties. 

Another  prominent  peculiarity  of  the  California  wines  is  that  they  are 
generally  of  considerable  alcoholic  strength,  as  the  result  of  the  intense 
and  unremitting  sunshine  under  which  they  invariably  ripen.  This  is 
especially  the  case  in  the  Los  Angeles  region^  whose  natural  wines  are 
by  many,  at  first  blush,  thought  to  be'^lbrtiiied,"  since  they  not  only 
reach  the  maximum  alcoholic  strength  attainable  by  fennentation,  but 
even  then  retain  a  very  perceptible  amount  of  unchanged  sugar.  This 
circumstance  interferes,  of  coiu'se,  ^vitb  the  safe  daily  and  sanitary  use  of 
the  native  wines  at  home,  and  explains  the  fact  that  as  yet  a  not  incon- 
siderable amount,  of  French  clarets  especially,  is  imported  into  California 
for  table  use  by  the  Ibreign-bom  population.  Tbis  folly  (for  such  it 
must  be  considered  in  this  point  of  view)  has  already  been  in  a  measure 
remedied  by  the  use  of  such  varieties  as  the  Ilungarian  "  Yinfandel'' 
and  others  of  a  more  acid  and  tait  character ;  and  it  is  quite  probable  that 
it  will  be  found  desirable  to  limit  the  time  of  exposiue  of  the  ripe  grapes 
to  the  sugar-making  autumn  sun  in  order  to  restrict  still  further  the 
alcoholic  strength  of  some  of  the  wines.  Of  course,  the  German  and 
French  vintners  are  difficult  to  convince  that  there  may  be  in  California 
too  much  of  the  blessed  sunshine,  every  hour  of  which,  in  their  native 
climes,  adds  to  the  market  value  of  their  product.    This  is  but  one  of 


AGRICULTURE   AND   SOILS   OF   CALIFORNIA.  505 

the  many  points  in  wjiich  the  vinicultural  practice  of  California  seems 
susceptible  of  improvement.  We  find  elsewhere  that  long  experience 
teaches  the  vintners  of  each  country  how  to  obtain  the  best  possible  re- 
sults under  their  particular  conditions;  and  it  is  not  surprising  that 
during  the  short  period  of  experience  had  in  California,  and  with  the 
tendency  of  Spaniards,  Portuguese,  Italians,  French,  and  Germans  to 
introduce  c^ach  the  practice  of  his  own  country  under  circumstances  so 
different,  tlie  best  methods  and  luiiformity  in  quality  should  not  yet 
have  become  fixed.  What  is  true  of  wine-making  proper  is  equally  so 
of  the  modes  ol*  culture.  The  i)adres  naturally  adopted  the  system  of 
short  pniiiiiii;  pie  vailing  in  their  own  country,  and  the  later  comers  as 
naturally  coiitinued  it,  and,  oddly  enough,  applied  it  almost  indiscrimi- 
nately to  the  otiier  grape  varieties  brought  from  Korthem  France,  Ger- 
many, and  Hungary,  in  some  cases  even  to  the  varieties  of  the  native 
American  stock,  altogether  unused  to  such  sunmiary  treatment.  The 
experimental  stage  in  California  wine-making  is  also  strikingly  evi- 
denced by  the  gieat  variety  of  grapes  still  found  in  the  vineyards  of 
progressive  growers,  as  the  result  of  which  we  find  in  the  markets  and 
in.  fairs  a  most  tempting  and  beautiful  display  of  the  grape  varieties  of  all 
countries ;  and  nothing  can  be  more  convincing  as  regards  the  peculiar 
adaptability  of  the  State  to  this  industry  than  the  excellence  of  most  of 
these  oiti'u  surpassing  in  this  respect  the  best  of  their  kind  in  their 
original  homos.  Yet  we  can  hardly  wonder  at  this  in  a  climate  which 
allows  Hie  ciuraiit  and  the  orange  to  ripen  side  by  side. 

Another  drawback  to  the  quality  of  the  wines  thus  far  is  the  tend- 
ency of  each  viu(»-grower  to  make  his  own  wines,  involving  not  only . 
an  Tuuieccsr>ary  multiplication  of  costly  buildings,  caskage,  &c.,  but 
also  the  uiiibunded  assumption  that  wine-making  is  an  easy  thing  and 
can  be  managed  by  any  one  having  a  moderate  amount  of  common 
sense;  whereas,  on  the  contrary,  the  production  of  the  best  possible 
result  from  a  given  material  requires  in  this  case,  as  in  other  manufact- 
uiing  industries,  a  very  considerable  amount  of  knowledge  and  good 
judgment,  which  can  be  in  some  degree  replaced  by  mere  practice  only 
in  countries  where  long  experience  has  settled  all  into  a  regular  routiile. 
The  introdu(!tion  of  large  wineries,  managed  by  professional  experts^ 
(hke  the  magiiilicent  establishment  of  Buena  Vista,  near  Sonoma  Town), 
has  gone  far  toward  redeeming  the  wines  of  California  from  the  re- 
proach cast  u])on  them  by  the  hasty  marketing  of  first  crude  efforts, 
which  liijs,  until  hitely,  caused  much  of  the  native  product  to  be  sold 
under  foreign  labels.  They  have  always  possessed  at  least  the  merit 
of  being  made  of  tiie  gTape  pure  and  simple,  ungallized  and  unpainted, 
not  80  much,  ])crhaps,  as  the  result  of  superior  virtue  of  wine-makers 
on  the  Tacilic  const  as  because  the  superabundance  and  low  price  of 
grapes  reduces  the  temptation  to  adulterate  or  "correct  the  natural 
product  to  a  minimum.  Even  within  the  last  few  years  some  vineyards 
in  the  intciioi  have  been  in  part  harvested  by  turning  in  hogs;  and 
other  uses  ibr  the  surplus  product  have  been  sought  and  found  in  the 
making  ot  an  excellent  sirup  by  evaporation  of  the  must.  The  growing 
appreciation  jmd  consequent  better  price  of  California  wines  will  prob- 
ably herealtcr  prevent  recourse  to  sucli  expedients. 

A  detain  d  consideration  of  the  methods  of  wine-making  is  beyond 
the  limits  of  the  present  article,  but  it  should  be  said  that  after  the 
picking  of  the  grapes  (usually  by  Chinese)  the  means  and  appliances 
used  in  the  succeeding  processes  are  generally  (as  in  other  branches  of 
agriculture  in  Calitbrnia)  of  the  most  approved  and  efficient  kind,  and  the 
opeiations  conducted  in  the  most  deiily  maimer.    The  reported  tread- 
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ing  of  the  grapes  by  the  feet  of  "  Greasers  ^  in  tlie  southern  part  of  ih^ 
State  applies  only  to  the  ponimaee  destined  for  distillation  into  brandy; 
albeit  for  certain  kinds  of  wine  (e.  g,^  Port )  the  treading  process  is  deemed 
Indispensable  in  Europe,  and,  after  all,  feet  can  be  washed  as  clean  as 
hands. 

Again,  there  are  in  California,  as  elsewhere,  regions  whoso  soil  and 
climate  favor  the  derelopment  of  the  highest  qualities  in  wines,  while 
therie  are  others  whose  product,  however  abundant,  good-looking,  and 
pleasant  to  the  palate  when  fresh  trom  the  vine,  will  fail,  even  with  the 
beat  management,  to  yield  a  beverage  fit  for  exportation. 

The  volcanic  soils  of  the  beautiful  valleys  of  Napa  and  Sonoma  have 
thus  fat  achieved  the  liighest  general  reputation  for  wines  of  fine  bou- 
quet:  yet  even  there  the  products  of  adjacent  vineyards  sometimes  differ 
widely,  and  these  differences  are  not  yet,  as  a  rule,  sufficiently  consid- 
ered by  the  producers,  or  by  those  who  blend  the  several  proditcts  for 
market.  The  red  soils  of  the  foot-hills  of  the  SiciTa  also  give  high 
promise  of  fine  wines,  and  in  the  Coast  Eange  those  of  the  valley  of  San 
Jo86  are  noteworthy.  The  wines  made  from  the  sugary  berries  of  Los 
Angeles  are,  of  course,  very  similar  to  those  of  South  France,  Spain, 
and  Portugal — ^fiery,  and  with  a  heav>'  body,  but  less  '^  bouquet '^  than 
those  grown  farther  north.  Its  least  deserving  wine  (if  it  may  be  so 
classed  at  all)  is  perhaps  the  far-famed  Angelica )  and  the  mission  grape 
almost  alone  is  in  bearing  there  as  yet. 

The  vineyards  planted  on  the  heavier  soils  of  the  Sacramento  Plain 
yield  a  large  part  of  the  table  grapes  for  the  home  and  Eastern  mar- 
kets, and  seem  destined  to  become  one  of  the  chief  regions  for  the  raisin- 
making  industry",  to  which  the  climate  of  the  great  interior  basin  is,  of 
course,  especially  adapted  in  consequence  of  its  rainless  summers  and 
intense,  dry  heat,  sweetening  the  grape  to  the  utmost  and  rendering 
the  curing  process  easy.  Owing  probably  to  a  combination  of  favora- 
ble soils  and  good  management  some  of  tbe  Muscatel  raisins  from  near 
Woodland,  in  Yolo  County,  have  proved  fully  equal  to  the  highest  qual- 
ity of  those  imported  from  Malaga.  Unfortunately  the  commercial 
sending  of  Calilbmia  raisins,  like  that  of  its  wines,  has  been  injured  by 
putting  into  market  such  as,  from  the  mode  of  curing,  did  not  possess 
the  requisite  keeping  qualities.  The  efBcient  drying  apparatus  now  in- 
troduced obviates  this  objection,  and  it  is  highly  probable  that  raisin- 
making  will  hereafter  take  its  place,  alongside  of  wine-making,  among 
the  most  important  industries  of  the  State. 

Brandy-making,  also,  has  not  been  neglected,  but  in  consequence  ol 
unfavorable  Federal  legislation  has  until  lately  labored  under  great  dis- 
advantages. Most  of  the  native  "Aguardiente"  has  been  distilled  frojn 
pommace,  and  is,  of  course,  rather  hot  and  rank-flavored.  In  the  Los 
Angeles  region  it  is,  to  a  great  extent,  the  "  first  run ''  of  the  grapes  only 
that  is  made  into  wine,  no  presses  being  used ;  hence,  the  brandy  made 
from  the  residue  is  of  higher  quality.  The  distillation  of  brandy  from 
from  wine  itself  (now  so  rare  in  France)  from  the  Ijest  of  foreign  grapes 
hasbeen  made  a  specialty  by  General  PI.  Naglee,of  San  Jose,  andthequal- 
ity  of  the  product  is  far  above  that  of  any  imported  now  in  the  market. 
That  the  extensive  importation  of  grape  varieties  should  result  in  the  intro- 
duction of  their  formidable  enemy  the  PhfjUoxcra  is  not  suq)rising ;  but 
we  may  well  wonder  at  the  indifference  with  which  that  now  well-known 
fact  is  regarded  by  the  majority  of  wine-growers,  even  in  districts  hi  which 
the  insect  has  already  made  its  appearance  and  has  shown  its  power  for 
harm.  This  is  due  largely  to  the  fortunate,  as  well  as  unexpected  and 
hitherto  unexplained,  circumstance  that  the  progress  of  tbe  pest  haA 


WATTLE   BARK.  SO^ 

been  remarkably  slow  as  compared  with  its  sweeping  advance  in  Earoi)e, 
thougli  evidently  not  le«s  sure.  It  is  as  thongh  the  winged  form  were 
either  not  produced  at  all  or  very  much  restricted  in  its  powers  of  loco- 
motion. It,  therefore,  seems  quite  possible  to  check,  and  perhaps  stamp 
it  out  by  timely  precautions.  But  nothing  of  the  kind  has  been  done, 
and  the  penalty  of  this  neglect  has  already  been  dearly  paid  in  the  8onoma 
Valley,  the  region  chiefly  afflicted.  Sonoma  Mountain  seems  to  have 
proved  an  efiectual  barrier  against  its  transmission  to  the  Napa  Valley. 
The  ravages  of  the  insect  are  also  reported  from  some  other  localities,  but 
no  noteworthy  damage  has  thus  far  been  heard  of.  Of  other  Vine  pests^ 
the  Oidium  and  a  kind  of  black-knot  are  the  chief;  but,  on  the  whole, 
the  damage  done  has  been  merely  local  and  easily  checked,  and  it  may 
truthfully  be  said  that  to  the  grape-vine,  as  to  the  human  race,  the  eli- 
mate  of  California  is  exceptionally  kind. 


WATTLE  BARK. 

(Known  in  commerce  as  '' Mimosa  Bark.") 

In  January  last  a  board  of  inquiry  was  appointed  by  the  colonial  coun- 
cil of  Victoria,  Australia,  to  consider  £uid  report  upon  the  subject  of 
wattle  bark,  with  regard  to  the  indiscriminate  stripping  of  the  trees 
caused  by  the  increasing  demand  for  bark  in  continental  and  English 
markets,  in  addition  to  the  requirements  of  Victorian  tanners^  whieh 
might  lead  to  the  early  extermination  of  the  trees  or  to  a  reduction  of 
the  supply  necessary  for  the  home  trade  even  temporarily.  The  board 
was  also  asked  to  state  whether  forest  regulations  could  be  so  framed 
as  to  conserve  and  encourage  the  growth  of  the  wattle  trees  in  order 
that  a  STifficient  supply  of  bark  might  be  insured  for  local  requirements^ 
as  well  as  for  the  maintenance  of  the  export  trade. 

From  this  report  it  ai)pears  that  two  of  the  varieties  of  the  wattile 
mentioned  are  extremely  valuable,  not  only  for  the  tanning  material 
they  furnish,  but  for  their  timber^  which  can  be  used  for  a  variety  (rf 
purposes,  and  for  tirewood,  which  is  said  to  be  of  the  very  best  descrip- 
tion. Their  remarkably  rapid  growth,  too,  should  be  taken  into  consid- 
eration as  an  important  element  in  estimating  their  worth. 

Of  the  tree  known  as  the  wattle  in  the  colony  of  Victoria,  thete  are 
three  speeies,  all  of  the  genus  acacia,  from  which  the  bark  used  in  tan- 
ning is  obtained.  These  are:  Acacia  pycnantha^  commonly  known  as 
the  "broad-loaf,"  '*golden,"  and  "green"  wattle 5  Aeada  decurrenSj  ot 
black  wattle;  Acacia  dealhata^  or  sUver  wattle.  The  first  named  has  a 
thick,  glossy  ovate  leaf,  the  bark  being  thinner  and  smoother  than  that 
of  either  of  the  others.  It  is  chiefly  found  in  the  southwestern  part  of 
the  colony  and  along  the  coast  as  far  as  the  colony  of  South  Australia. 
Its  bark  is  generally  considered  superior  to  any  other^  but  the  habit  of 
the  tree  is  not  so  advantageous,  being  of  slower  growth  and  not  attain- 
ing such  large  dimensions  as  the  black  and  silver  species. 

The  black  wattle  is  found  over  all  the  western  district  of  Victoria,  in 
the  northeast,  and  also  in  the  district  of  Gippsland.  It  is  of  vigorous, 
robust  habit,  and  for  commercial  purposes  is  equal  to  the  broad-leaf 
species.  From  the  rapidity  of  its  growth,  and  the  ease  with  which  it 
can  be  stripped  during  the  proper  season,  the  board  considered  that,  for 
aU  practical  purposes,  it  was  desirable  to  cultivate  this  species  either 
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alone  or  with  the  broad-leaf  wattle.  The  silver  wattle,  for  tanning  pur- 
poseSy  is  generally  discarded. 

Wattles  grow  on  almost  any  soil,  but  their  growth  is  most  rapid  on 
loose  sandy  i)atches,  or  where  the  suiface  has  been  broken  for  agricnl- 
tnral  or  other  purposes.  Where  the  soil  is  hard  or  firm  it  is  recom- 
mended that  plow-furrows  should  be  made  at  regidar  distances  of  five 
or  six  feet  apart,  ijito  wliich  the  seed  should  be  dropped.  The  outer 
covering  of  the  wattle  seed  is  peculiarly  tough — hard  and  homy  in  char- 
acter— thereby  forming  a  protection  which  renders  the  seed  compara- 
tively impervious  to  ordinary  germinating  influences.  It  will,  therefore, 
be  found  necessary  to  employ  a  more  direct  agency  than  simply  cover- 
ing the  seeds  with  earth.  Water  of  a  little  less  than  boiling  tempera- 
ture should  be  poured  on  them,  and  they  should  be  allowed  to  soak  until 
soft.  As  the  seeds  are  small  and  ought  to  be  sown  near  the  surface,  a 
very  light  sprinkling  of  earth  is  sufficiei;it.  Eor  all  practical  purposes  it 
would  be  enough  to  drop  the  seeds  about  one  foot  apart  along  the  fur- 
rows, in  which  case  about  7,200  seeds  would  sufiice  for  an  acre  of  land. 
The  wattle  seed  is  cheap,  and  can  be  bought  for  Ss,  or  lOs.  per  pound. 
There  are  about  40,000  seeds  of  the  black  wattle  to  the  pound.  Those 
of  the  broad-leaf  are  one-fourth  heavier,  and  consequently  there  are  not 
more  than  about  30,000  to  the  pound.  The  seeds  could,  therefore,  be 
dropped  more  plentifully  with  little  additional  expense,  and  the  seed- 
lings thinned  out  at  discretion,  thereby  increasing  the  chances  of  a  I'eg- 
ular  plantation.  On  loose  sandy  soil,  on  which  Acacia  pycnantha  can 
best  be  raised,  it  might  not  be  even  necessary  to  break  up  the  soil  in 
any  way ;  but  it  should  be  borne  in  mind  that  any  opening  up  of  the 
surface  would  materially  accelerate  the  germination  of  the  seed  and 
subsequent  growth  of  the  seedlings.  On  such  open  sandy  soil  the  fur- 
row line  might  be  dispensed  with  and  the  seeds  scattered  broadcast. 
When  the  young  trees  attain  the  height  of  three  or  four  feet  the  lower 
branches  should  be  pruned  off*,  and  every  effort  afterwards  made  to  keep 
the  stems  straight  and  clear,  in  order  to  facihtate  the  stripi)ing  and 
nduce  an  increase  in  the  yield  of  bark.  In  all  ijistances  where  atten- 
tion is  paid  to  the  cultivation  of  wattles  as  a  source  of  income,  care 
should  be  taken  to  replace  every  tree  stripped  by  successional  sowings, 
in  order  that  there  should  be  as  little  variation  in  yield  as  possible. 

The  wood  of  the  wattle  is  of  considerable  value  for  industrial  pur- 
poses. It  can  bo  readily  utilized  for  cask  staves,  for  axle  spokes,  for 
ax  and  pick  handles,  and  many  other  articles  requiring  a  tough  and 
durable  grain.  \Mien  dried,  it  forms  the  best  fire-wood  known  for  culi- 
nary and  all  domestic  i>uiposes,  also  for  ovens  and  furnaces.  It  emits 
a  clearer  and  greater  heat  than  other  firewood.  The  wattles  may  be 
utilized  also  for  fencing,  the  trunks  making  top  rails  of  the  best  de- 
scription. The  commercial  uses  of  the  wattles  are  multifarious,  as,  in 
addition  to  the  value  of  the  bark  and  the  wood,  a  good  profit  may  be 
derived  fiom  the  sale  of  the  gum  which  exudes  from  the  trees.  Eecently 
the  price  of  Australian  gum  has  increased  thirty  per  cent,  in  the  conti- 
nental and  English  markets. 

The  character  of  the  soi4  appears  to  affect,  to  some  extent,  the  quality 
of  the  biirk,  this  being  clearly  proved  to  the  members  of  the  board  dur- 
ing their  inspection  of  the  ^oilh  G  ippsland  district.  A  sample  of  bark 
from  trees  growing  on  a  limestone  formation  was  greatly  inferior  in 
tannin  to  that  of  bark  obtained  from  another  section  of  country,  although 
the  cUmate  was  in  every  way  calculated  to  produce  better  results. 
From  bark  growing  within  five  miles  of  the  Buchan  River  42  per  cent, 
of  tan  material  was  obtained,  while  the  bark  taken  from  the  lime- 
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stone  forinatiou  on  both  sides  of  the  stieam  only  yielded  20  per  cent. 
C^ontinuin^  the  examination  still  farther,  the  board  found  that  the 
Kam])Ies  of  bark  obtained  from  the  Goulbum  and  Western  districts  were 
about  equal  in  point  of  tanning  strength,  both  being  a  little  inferior  to 
the  best  bark  obtained  from  Gippsland.  The  bark  in  each  instance 
subjected  to  analysis  was  of  the  black  or  "  feather  "  leaf  species.  The 
bark  of  the  golden  leaf  or  broad  leaf  wattle  was  also  tested,  and  the 
result  proved  that  its  strength  exceeded  all  the  other  barks  by  ftdly  6 
per  cent. 

The  size  of  the  trees  varied  considerably  in  many  districts,  soil  anc" 
position  evidently  effecting  the  difference.  One  of  the  largest  black  wat 
ties  met  with  in  the  western  district  gave  a  mean  diameter  of  24  inches, 
its  age  being  ascertained  to  be  eighteen  years.  This  may  be  taken 
as  the  maximum  size  attained  by  this  species  5  and,  although  even 
larger  trees  may  be  occasionally  met  with,  the  wattle  is  at  its  prime 
when  about  ten  years  old,  and  possessing  a  trunk  0  or  10  inches  in 
diameter.  After  that  the  trees  lose  their  healthy,  vigorous  habit,  and 
are  usually  attacked  by  disease  and  wood  insects. 

In  every  district  visited  the  most  favorable  specimens  were  selected 
for  exi)erimental  purposes,  and  the  following  statement,  which  shows  the 
average  size  of  wattles  at  the  ages  mentioned,  may  be  applied  to  the 
two  different  species  recommended  for  cultivation  throughout  the 
colony : 


Specidi. 


Black... 

Do... 

Do... 

Do... 

Do.... 
Golden  . 

Do.... 


Locality. 


Glenisla  to  Dunkeld  (weatem  diatrict) 

Parish  of  Bainisdale  (North  Ginpslond) 

Tullarook  to  Yei  (Goulbum  distHct) 

Biu'ban  Kivcr  (North  Gippsland,  limestone  form) 

South  G i ppsland,  heavy,  rank,  forest  lands 

Wallin^toD,  Portarlin^n,  and  Qaeenscliff. 

Avoca  and  Castlemaine... 


Diameter 

Yean. 

3  feet  from 

ground. 

18 

20  inches. 

20 

16  inches. 

6 

7  inches. 

6 

5  inches. 

2r, 

17  inches. 

0 

8  inches. 

10 

7|  inches. 

The  follo\Ning  table  shows  the  quantity  of  tan  extractive  in  100  parts 
of  bark  obtained  from  the  districts  mentioned: 


species. 


Acacia  pycnantha,  polden  or  broad  leaf. 

Acacia  decurreus,  black  or  feather  leaf 

Do 

Do 

Do 


Where  from. 


Portarlington,  Wallington,  and  Qneensoliir.. 

North  Gippsland 

Wando,  Dale,  and  Victoria  Valley,  western 

district. 

Goulbum  Valley ■ 

Buchan  Hiver,  North  Gippsland,  limestone 

formation. 


Percentage 
of  tan  ex- 
traction. 


45 

40 
34 

34 
29 


The  percentage  represents  the  extractive  matter  useful  to  tanners 
only. 

Most  of  tlie  tanners  who  were  examined  on  the  point  stated  that,  in 
theii'  opinion,  bark  possessed  the  maximum  of  tan  strength  when  stripped 
during  the  last  four  months  of  the  year,  that  being  the  season  when  the 
gap  Ls  most  active.  Independent  of  the  fact  that  a  renewal  of  the  sup- 
ply of  tannin  is  tlierel)y  affected,  the  fact  that  the  bark  is  stripped  dur- 
ing the  summer  months  and  dried  under  ordinary  summer  temperatnre 
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gives  it  a  greater  advantage  than  the  bark  stripped  and  dried  during 
the  wet  months  of  winter :  the  bark  being  exposed  to  damp  and  moist- 
ure loses  a  proportion  of  its  strength ;  the  process  of  drying  being  longer 
facilitates  the  change  of  tannic  acid  into  gallic  acid,  or  acids  of  a  simi- 
lar character — substances  of  no  service  in  tanning. 

Wattle  bark,  during  a  yearns  storage,  improves  in  strengtlu  This 
seems  to  arise  firom  the  augmentation  of  catechu-tannic  a<;id  through 
conversion  or  oxydation  of  catechuic  acid,  the  latter  possessing  no  tan- 
nic properties.  Bark  exposed  to  weather,  and  particularly  to  moisture, 
also  deteriorates  in  strength  by  a  change  of  some  of  the  tannic  acid 
into  pyrocatechin  or  oxyphenic  acid,  and  into  phlobaphen. 

At  the  present  time  there  are  tracts  of  Crown  lands  on  which  the  wat- 
tle flourishes  luxuriantly,  although  the  soU  is  so  poor  as  to  be  practi- 
cally valaeless  either  for  pastoral  or  agricultural  purposes.  The  board 
also  noticed  that  many  extensive  areas  of  land  in  the  districts  specifled 
were  leased  for  grazing  purposes  at  a  nominal  rent,  and  it  was  often  on 
patches  most  barren  of  grass  or  surface  vegetation  that  th'e  flnest  speci* 
mens  of  wattle  trees  were  met  with. 

Wherever  a  bush-fire  had  passed  over  the  country  myriads  of  young 
wattle  trees  sprang  up.  Wattles  also  spring  up  In  immense  numbers 
where  the  surface  of  the  soil  has  been  disturbed ;  this  being  established 
by  the  appearance  of  a  number  of  paddocks  formerly  under  cultivation, 
but  allowed  to  lie  fallow  for  three  or  four  years,  being  literally  covered 
with  wattles  of  both  the  species  most  prized  by  the  tanners.  No  doubt 
can  exist  that  the  wattles  are  easy  of  cultivation  and  remarkably  pro- 
lific in  the  matter  of  seed.  .  On  poor  lands  the  wattles  grow  as  readily 
as  grass ;  in  many  instances  more  so.  Cultivation  will  have  the  effect 
of  increasing  the  quantity  of  bark  available  for  commercial  purposes  to 
almost  any  extent. 

The  age  at  which  trees  may  be  stripped  with  the  best  advantage  has 
been  determined  at  from  five  to  ten  years. 

So  impressed  were  the  members  of  the  board  with  the  value  of  these 
trees  and  the  importance  of  encouraging  their  culture,  that  they  sub- 
mitted in  their  report  the  following  recommendations,  based  on  the  re- 
sult of  their  personal  observations  and  a  careful  review  of  all  the  evi- 
dence taken  during  the  course  of  their  investigations: 

That  the  principle  of  wattle  cultivation  should  be  adopted  by  the 
State  and  also  by  all  local  governing  bodies  having  the  control  of  re- 
seiTes  or  tracts  of  unoccupied  lands.  Wattles  should  be  grown  on  the 
main  roads,  along  the  lines  of  railway,  and  on  all  lands  which  are  not 
available  for  other  puri^oses. 

That  certain  areas  of  poor  laud  at  present  lying  waste  should  be  re- 
served from  selection  (or  alienation  in  any  other  form),  and  devoted  to 
the  systematic  cultivation  of  wattles;  these  areas  to  be  surveyed  in 
blocks  of,  say  one  thousand  acres,  and  let  by  tender,  as  wattle-farms  to 
any  persons  who  should  produce  evidence  of  the  bona  fide  nature  of  their 
application ;  the  farms  to  be  let  on  lease  for  ten  or  more  years,  and  on 
the  expiration  of  the  term  of  lease  the  land  to  revert  back  to  the  Crown, 
the  lessee  to  be  afibrded  the  first  option  of  re-lease,  or  to  be  entitled  to 
compensation  for  all  improvements  efl'ected  during  his  tenure. 

That  the  State  should  also  encourage  the  cultivation  of  the  wattle  on 
selex'.ted  lands  still  in  a  measure  under  the  control  of  the  government. 
In  all  cases  where  a  selector  should  adopt  the  systematic  rearing  of 
wattles  on  his  holding,  and  produce  a  certain  number  of  tons  of  bark 
per  annum,  that  this  should  be  considered  an  improvement  under  the 
land  act. 
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PROFIT  TO  BE  DERIVBD  FROM  THE  STSTBMATIO  CULTIVATIOK  OF  WATTLES. 

Becripts  derivable  from  a  watth  plantation  off  $ay,  100  (ures,  planted  in  tie  manner  proposed. 

Each  acre  ])IanU'd  with  wattles,  10  feet  apart,  would  oarry  400  trees ;  at 
tho  ciul  oi  the  lilth  year  trees  would  yield,  say,  56  pooxids  matared  bark : 
strijipin;jj  only  t^vory  third  tree,  333  tons  would  Tbe  obtaisuad  from  100 
acres;  this  at  £4  per  ton  would  give  for  first  stripping £1,332  00 

lu  tbe  sixth  or  following  year  a  similar  uumber  of  trees  would  be  shipped, 
tlie  bark  liaviiij^  iiicrcafecd  in  weight,  say,  14  pounds;  the  increased  yield 
of  wcoinl  strippiu^'  would,  theretore,  be  400  tons,  at  £4  per  ton,  making.      1, 600  00 

In  the  seventh  year  tlie  remaining  trees  would  be  stripped,  from  which  a 
still  greater  increase  would  be  obtained,  say,  480  tons,  at  £4,  making. ..       1,920  00 

The  a-^^grogate  yield  of  bark  during  the  first  eight  years  would  be  1,215  tons.      4, 852  00 

Ebtlmaie.  of  expenditure  on  a  icattle  plantation  of  100  acre$  during  eight  yeare. 

Rent  of  100  acres  for  eight  years  at  the  rate  of  C«.  per  acre  per  ^nmim £240  00 

Plowing  100  acres  in  drills  10  feet  apart 25  00 

Sowing  wattles  and  actual  cultivation,  including  cost  of  seed 37  10 

Supervision  for  eight  years,  nominal,  say  £50  per  annum , 80  00 

Pruning  the  trees,  taking  ofi"  useless  wood,  &c.  (only  neeessory  for  two 

years),  10«.  ])er  acre 50  00 

Incidental  and  unforeseen  expenses ., 27  10 

Interest  on  the  whole  amount  expended  daring  the  eight  years 240  00 

Actual  cost  of  stripping  and  carting* .....--. 1,515  00 

2,215  00 

•"—^^     ■  »     ■ 
Profit  balance,  excljisive  of  improvements  or  supplementary  sowings  t  ...     £2,637  00 

In  tlie  United  States  there  is  a  vast  annual  consumption  of  tanning 
materials,  the  principal  supplies,  as  will  be  seeh  below,  being  drawn  firam 
home  resources.  It  does  not  appear,  however,  that  any  measures  have 
been  taken  to  meet  this  demand  by  artificial  reproduction, 

Mr.  Isaac  II.  Bailey,  of  New  York,  editor  and  proprietor  of  the  Shoe 
and  Leather  Keporter,  and  a  gentleman  of  much  experience  in  all  thingB 
relating  to  the  manufactui^  of  leather,  in  reply  to  a  request  of  the  Com* 
missioiier  of  Agricultui^e  that  he  would  furnish  him  with  fiome  informa- 
tion concerning  the  consumption  of  tanning  materials  in  the  United 
States  and  the  principal  countries  of  the  world,  said : 

The  tainierH  of  the  United  States  use  mostly  hemlock  and  oak  bark,  which  averagei 
to  cost,  ^3(^y,  §.">  for  hemlock  and  $9  for  oak  per  cord  (2,240  pounds,  or  one  ton,  equaTin 
weight  to  tiie  cord).  We  estimate  they  use  1,225,000  cords  annually,  two-thirdB  of  it 
being  hemlock  bark.  The  lienilock  supply  comes  from  Eastern  Maine,  Northern  New 
York,  Nor(h^vc.stcrn  Pennsvlvania,  Michigan,  and  Wisconsin;  oak  bark  from  the  Alle- 
ghany, Cumberland,  and  Blue  Ridge  ranges  of  mountains,  Southern  Kentucky,  Ten- 
ucsse,  Northern  Georgia,  and  Alabama.  ^ 

There  are  also  used  here  in  tanning  light  leathers  about  600  tons  gambler  and  cutch, 
worth  8^0  per  ton  ;  10,000  to  12,000  tons  domestio  sumac,  worth  (45  per  ton,  and  8,000 
tons  Sicily  sumac  worth  $35  per  ton. 

This  is  tho  yearly  consumx)tion  for  this  country.  Oak  and  hemlock  bark  exia'aet  la 
also  made  and  used  here,  but  much  of  it  goes  to  Europe.  Tanners  here  use  about 
§200,000  wor{h;.early. 

In  Caiuida  tliero  is  a  great  deal  of  hendock  bark  grown  and  used,  It  is  largely 
made  into  extract,  and  sold  to  Europe  ;  but  about  600,000  hides  are  tAnnwl  there,  re- 
quiring probably  some  60,000  cords  of  bark  for  doing  the  work. 

The  time  must  bo  ver^^  remote  when  our  tanning  material  will  be  ezhaosted.     Oak 

^       ' — —  —  ■■  .—  --■  -■■■■■  ■■■■■■     ■■  ,1  ,  ^w^tmmt^m 

*  The  cost  of  stripping  would  not  exceed  15«.  per  ton  on  account  of  the  facilities  pre- 
sented by  the  iv-iilarity  of  the  trees,  while  carting  would  represent  another  lOt.  per 
ton.  These  eonibineil  charges  would  be  25«.  per  ton,  and  on  1,215  tons  would  be 
£1,515,  leaviui;  a  clear  prolit  on  the  100  acres  (after  allowing  for  the  primary  expendi- 
ture) of  £2,6:57. 

t  In  addition  to  tho  bark  taken  off  the  land  a  fresh  supply  would  be  available  in  two 
seasons  afterward,  ii8  the  board  recommends  that  every  frJBsh  tree  stripped  should  her 
replaced  by  another  sowing.  All  Improvements  effected  may  bo  calculated  as  addi- 
tional proht. 
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trees  reproduce  themselves ;  hemlock  do  not.    Possibly,  hemlock  might  give  out  after 
another  century  of  tanning*    The  sumac  crop  we  shall  always  have. 

Statistics  of  foreign  tanning  materials  are  not  so  easily  obtained.  In  South  America 
oak  bark  and  the  wood  of  the  qnebracho  tree  are  used  in  tanning.  In  Valdivia,  Chili, 
there  are  about  twenty  tanners  who  get  out  150,000  sides  of  leather,  mostly  Bole, 
yearly,  usin^  about  15,000  cords  of  bark.  This  Valdivia  oak  gives  a  dark  color  to  the 
leather,  and  it  resembles  hemlock  tannage.  Tanning  in  other  portions  of  South  America 
is  limited.    The  inhabitants  get  most  of  their  leather  and  boots  and  shoes  from  Europe. 

In  Australia^  wattle  or  mimosa  bark  is  used  for  tanning.    It  costs  there  $25  per  ton. 

Great  Britain  tans  largely  for  other  European  nations,  as  well  as  for  her  own.  re- 
quirements. The  tanners  there  employ  a  variety  of  materials  in  their  work.  They 
used  22,524  tons  of  gambler,  28,308  tons  of  valonia,  and  26,000  tons  of  myrabolams. 
Of  bark  for  tanning  and  dyeing  purposes  they  imported  29,091  tons.  The  prices  at 
date  (February,  1879)  of  these  per  ton  are:  Valonia,  $75;  gambler,  $85 ;  myrabolams, 
$30 ;  English  bark,  $30;  and  Dutch  and  German,  $25. 

French  tanners  use  almost  exclusively  oak  bark.  They  consume  not  far  from 
500,000  cords  annually,  most  of  which  is  produced  in  France  and  Spain,  and  costs 
about  $32  per  cord. 

German  tanners  use  oak  bark  chiefly,  which  they  get  in  their  own  country  or  from 
Austria.  It  is  worth  $25  to  $30  there.  The  leather  they  tan  is  all  used  at  home. 
They  export  none. 

Austria  also  tans  largely,  using  oak-bark,  worth  about  as  above.  The  leather  made 
is  used  in  shoes  and  other  goods  for  home  use  and  export. 

Gambler  is  the  strongest  tanning  agent  and  the  most  widely  used,  but  in  connection 
with  other  things.  It  is  used  almost  exclusively  in  Asia,  the  East  Indies,  and  parts 
of  Africa. 

The  taiming  materials  in  general  use  by  the  principal  nations  of  the 
world  are  given  in  the  following  table,  in  which  is  stated  the  percentage 
of  tannin  contained  in  each : 


Snbstancef. 


Old  oak,  white  ixmer  bark 

Do 

Yoong  oak,  white  inner  bark • 

Young  oak,  colored  or  middle  bark. 

Young  osik,  entire  bark 

Young  oak,  epring-cut  bark 

Oak  keixnes,  iMirk  of  root 

Bark  of  red  oak  (Quereus  rubra)  from  Canton,  HI 

Bark  of  white  oak  (Q^uereus  alba)  from  Canton,  HI 

Bark  of  OuerctM  eoccinea  from  Canton,  111 

Bark  of  Quercua  macrocarpa  from  Canton,  111 

Bark  of  hemlock  (Abies  canadensis)  from  van  EttenviUe,  N.  Y 

Bark  of  hemlock 

Crushed  Quercitron  bark  {Qtterctis  niger)  from  Winchester,  Va 

Cutch 

Catechu,  Bombay 

Catechu,  Bengal 

Catechu,  Bombav,  light  color 

Catechu,  re  gu,  aark  brown  color 

Gambler  or  lorrajaponica 

Galls,  Aleppo 

Galld,  Chinese 

G  alls,  Istrian 

Myra  boUuns 

Siiiuao  from  Sicily 

Sumac  f  lom  Carolina 

Sumac  from  Virginia 

Do 

Sumac  from  Palermo 

Sumac,  ground,  from  Winchester,  Va.  (mixed) 

Sumac  (Ithus  cotinus)  Hallsborough,  Va 

Sumac  (Rhusglabra)  Georgetown,  D.  C 

Valonia  from  Smj-ma 

Divi-divi.." 

Do 

Mimosa  bark 

Do 

Wattle  bark  (Acacia  pycnaiitha)  golden  or  broad  leaf 

Wattle  bai'k  (Acacia  decurrens)  black  or  feather  leaf 

Do 

Dd 

Do 


55 


85 
78 

85 


5 


7, 

9. 
13.  92 

♦3.47 
47.7 
55.  CT 
44.0 

4G.&8 
44.88 
61.  88 
C9.0 
24.0 

20.  91 
IG.  20 

5.0 
10.0 
10.35 

24.  :;7 

24.18 

2 1.  08 
20. 1 
34.78 
20.  80 
49.  25 
17.87 
31.  IG 
45.  0 
40.0 
:{4.0 

:u.o 

20.  0 


Authority. 


Cadet  de  Gassinconrt. 
Davy. 

Do. 

Do. 
Davy  and  Geiger. 

Do. 

Do. 
C  William  W.  McMurtri^ 
<  Department  of  Agricultors, 
(      1876. 

Do. 

Do. 

Do. 

Do. 
Mulligan  and  Downing. 
William  W.  McMurtne. 
Cooper. 
Davy. 

Do. 
Mulligan. 

Do. 
Esenbeik. 
(inibourt. 
Bley. 
lioucr. 

Mulligan  and  Downing. 
Davy. 
Cadet  de  Gassinconrt. 

Do. 
G.  :MuUer. 

Mulligan  and  Downing. 
William  W.  McMnrtno. 

Do. 

Do. 
Mulligan  and  Downing. 

Do. 
a.  Mullcr. 

Mulligan  and  Downing. 
G.  :M«Uer. 

Bosiato,  of  board  of  inqiiij*y 
appointc*!  by  council  of 
colony  of  Victoiia,  Auft* 
tralia. 
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The  following  figures,  taken  from  the  American  Cyclopaedia,  showing 
the  percentage  of  tannin  contained  in  most  of  the  substances  mentioned 
above^  cover  only  the  variations  found  in  excellent  samples  of  the  same 
material.    The  characteristics  of  each  are  also  given: 


Tradename.     ^f-^^S^ 

Chanusteristlos. 

Terra jax)oiiica . 
Bumao 

42  to  50 
24  to  33 
28  to  4-4 
11  to  13 
11  to  13 
34  to  40 
26  to  50 
24  to  36 

Color  bad ;  makes  little  weight ;  leather  soft  and  open. 

Color  light ;  gives  some  firmness ;  makes  leather  soft  and  pliable. 

Color  yellow ;  makes  little  weight ;  leather  mellow. 

Nearly  colorless ;  gives  good  weight ;  makes  leather  very  firm  and  solid. 

Color  red ;  gives  good  weight ;  makes  leatlier  firm  and  hard. 

Color  fair ;  gives  weight ;  makes  leather  hard. 

Color  poor ;  gives  great  weight. 

Color  very  red;  gives  weight;  makes  leather  hard  and  brittle. 

Myrabolams . . . 

Oakbar.k 

Hemlock  bark  . 

Valonia 

Divi-divi 

Mimosa  baik  . . 

It  will  bo  seen  that  analyses  made  of  these  substances  by  distin- 
guished chemists  vary  widely  in  their  results.  For  this  reason,  the 
tables  given  cannot  be  depended  upon.  Intelligent  tanners  are  not, 
however,  guided  in  their  selection  of  tanning  materials  by  the  absolute 
percentage  of  tannin  alone,  but  follow  rules  based  on  their  own  expe- 
rience. The  color,  general  appearance,  solidity,  pliability,  and  many 
other  conditions  which  constitute  good  leather  must  be  taken  into  con- 
sideration. These  depend  upon  other  things  than  the  mere  amount  of 
tannin  contained  in  the  barks  or  other  substances  which  are  employed, 
and  have,  of  course,  a  corresponding  influence  upon  their  price. 

In  the  United  States  and  England  oak-tahned  leather  is  regarded  by 
many  as  the  best.  In  this  country  it  always  brings  a  higher  price  than 
hemlock-tanned  leather,  not  only  because  it  is  supposed  to  be  more 
durable,  but  because  of  its  light  color.  The  coloring  matter  and  resin 
contained  in  the  hemlock  have  a  tendency  to  make  the  leather  harder 
and  more  brittle,  and  also  to  make  it  of  a  dark  reddish  hue  that  ia  not 
liked  so  well  as  the  bright  light  appearance  of  that  tanned  with  oak. 
Another  reason  for  the  greater  popularity  of  the  oak-tanned  leather  is 
that  both  in  the  United  States  and  England  aU  supplies  for  government 
use  are  required  to  be  of  this  tannage. 

Gambier,  or  terra  japonica,  is  extra*cted  from  the  leaves  of  the  Unca/ria 
gamhir^  a  shrub  cultivated  in  the  countries  lying  on  both  sides  of  Malacca. 
It  is  obtained  by  boiling  the  leaves  in  water  and  evaporating,  then 
adding  a  little  sago  to  give  it  consistency. 

Cutch  is  extracted  from  the  acacia  catechu,  a  tree  which  grows  to  the 
height  of  twenty  or  thirty  feet  on  the  coast  of  Malabar.  The  heart  and 
bark  of  the  wood  are  boiled  in  water  and  the  solution  evaporated. 

Divi  di\i  is  a  pod  of  a  shrub  a  native  of  South  America  and  tiie  West 
Indies.    The  tannin  is  concentrated  in  the  rind  of  the  pod. 

M;yTabolams  is  the  commercial  name  of  the  dried  fruit  of  the  Moluo- 
carina  imported  mainly  from  the  East  Indies. 

Yalonla  is  the  name  given  in  commerce  to  the  acorn  cups  of  the 
prickly  capped  oak,  quercus  a^gilopa  which  grows  abundantly  in  the  Morea 
and  adjaceut  coiintries,  and  also  in  India. 

The  results  obtained  by  tanning  witii  valonia  are  almost  if  not  fully 
the  same  as  when  the  best  qualities  of  bark  are  employed.  It  makes 
hard,  hrm  leather,  harder  and  less  permeable  to  water  thou  that  made 
with  oak  bark,  and  also  presents  the  advantage  of  readily  depositing  9 
rieh  bloom  upon  the  leather. 

33  AGB 
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The  following  table  shows  the  quantities  and  values  of  the  different 
tanning  materials  imported  into  England  during  the  year  1877 : 


ArtlolM. 


Bark  (for  tanners'  and  dyers'  uae). 

Bark  extracts 

Cntch 

Gaiabicr 

MjTabolams 

Biirnao 

Valonia 


Total 


Quantiiiea. 


Talne. 


Tons. 
32, 283 


6,664 
25,  354 
35,725 
13, 409 
29,089 


105, 317 
101.583 
559, 322 
20«,O42 
224,868 
6«8»487 


123,424 


2,18%5tf 


In  France,  in  1875,  there  were  imported  32,261  tons  tanning  materials 
of  a  total  value  of  10,514,569  francs.  Of  these,  21,419  tons^  worth 
4,554,569  francs,  were  barks  for  tanners'  and  dyers'  use. 

The  supplies  of  bark  imported  into  England  and  France  in  the  years 
mentioned  were  obtained  from  Algeria^  Australia,  Austria,  Belgium,  Get- 
many,  HoUand,  Italy,  Norway,  Spam,  the  United  States,  and  other 
countries. 

In  1878  the  importations  of  tanning  materials  into  the  United  States 
were: 


Aiiloles. 

Tms. 

y«i««. 

Barks  fnr  tikuain?-  --r-r.-r-r,,.-.-,T.,r.T,. ............................... .......... 

$4^2,975 

24, 2H 

t78,53<» 

'n'f]n1<M\k    eXtrn^tT--r---,,,,«r-T...r,r-,-r^ ^-..^....,.....,.*...r............       . 

Cntch.  eftmlrfw.  ^^, ,,  ...,^  -    -  -      -    --  -- 

11,049 

Tfltnl 

11.049 

1.415,831 

The  exports  of  the  same  materials  from  the  United  States  for  the 
same  year  were  of  bark  of  various  kinds  amounting  in  value  to  $111,3^ 

In  i878,  from  January  to  June,  9,871  tons  of  wattle  bark,  valued  at 
£73,708,  an  average  of  about  £7  lOis.  per  ton,  were  exjjorted  from  the 
colony  of  Victoria,  against  1,384  tons  in  1870,  worth  then  only  £4 12s.  M. 
per  ton. 

In  1877,  England  imported  12,428  tons  of  bark,  worth  £136,944,  a  little 
more  than  £11  per  ton,  from  Australia,  all  of  which  was  probably  wattle 
or  mimosa  bark,  as  it  is  also  caDed. 

This  shows  a  steady  and  increasing  demand  for  wattle  bark  and  a 
continued  appreciation  of  its  value  as  a  tanning  agent.  In  England  the 
best  oak  bark  is  worth  $32  per  ton,  a  little  more  than  half  the  price  of 
wattle  bark.  It  is  probable,  however,  that  the  difterence  in  price  is 
owing  to  the  superior  richness  of  the  wattle  in  tannic  acid,  as  oak- 
tanned  leather  is  certainly  held  in  higher  estimation  in  England. 

Cutch,  gambicr,  sumac,  myrabolams,  and  some  of  the  biu^ks  included 
in  the  table  showing  the  imports  into  England  and  France,  it  is  proper 
to  say,  are  also  largely  used  in  dyeing. 

Exacit  information  with  regard  to  the  climate  of  the  colony  of  Victoria 
ha«  been  furnished  by  Mr.  Robert  EUery,  goveninieiit  antronomer  at 
Melbourne,  in  his  report  of  1872.  The  mean  annual  temperature  at  Mel- 
bourne during  foui'teen  years  was  57^.6,  and  that  of  the  whole  i^rovince 
560.8,  including  stations  2,000  feet  or  1,400  feet  above  the  sea-level  at 
Daylesford  and  BaUarat.  This  is  equivalent  t-o  the  mean  aiuiual  temper- 
ature of  Marseilles  and  Florence,  in  the  northern  hemisx)here,  but  the 


F0RE8TKY.  615 

climate  of  Mell^ouiiie  \6  much  more  equable  than  that  of  the  Mediterra- 
nean  shores.  The  lowest  temperature  yet  recorded  has  been  27^,  or 
50  below  the  freezing  pomt ;  the  highest,  111^  in  the  shade.  At  Land- 
hurst,  778  feet  above  the  sea,  the  gTcatest  extremes  of  temperature  yet 
observed  were  117^  and  27o.5,  At  Ballarat  the  extreme  winter  cold  was 
10^  below  fxeezijip^. 

The  amount  of  humidity  in  the  air  is  liable  to  great  and  rapid  varia- 
tions in  the  summer  months.  It  is  sometimes  reduced  as  much  as  60 
per  cent,  within  a  few  hours  by  the  effect  of  hot  winds.  But  this  is 
compensated  by  an  increase  of  moisture  upon  a  change  of  wind.  The 
average  annual  rainfall  at  Melbourne,  which  for  thirty  years  is  stated 
at  25.00  inches,  does  not  seeiu  less  than  that  of  places  in  similar  latitudes 
in  other  parts  of  the  world.  Yet  it  proves  inadequate,  because  of  the 
great  amount  of  evaporation,  estimated  by  Pit>fessor  Neumayer  at  42 
inches. 

From  tl'.o  foregoing  it  is  almost  safe  to  assume  that  the  climate  of  a 
large  portion  of  our  Soxithwestem  and  Pacific  States  is  peculiai^ly  well 
suited  to  the  growth  of  the  wattle.  There  seems  to  be  hardly  any  doubt 
that  vast  stretches  of  land  that  are  now  destitute  of  trees  might  in  a 
very  few  years  be  covered  with  a  growth  of  timber,  every  particle  of 
whicli,  from  the  bark  to  the  roots,  would  be  most  valuable.  The  lack 
of  raiu,  which  is  the  principal  cause  of  the  absence  of  timber  on  most  of 
our  prairies,  would  not  interfere  with  these  hardy  trees,  and  it  has  been 
demonstrated  that  the  cost  of  i)lanting  them  is  almost  nominal.  Al- 
though it  is  not  distinctly  stated  in  the  report  of  the  board,  it  is  evident 
that  no  fences  are  needed  to  protect  the  young  wattles  from  grazing 
stock.  Assuming,  therefore,  that  fences  are  not  necessary,  and  that 
wattles  may  be  grown  on  land  actually  in  use  for  pastoral  purposes, 
some  of  the  items  set  down  in  the  board's  estimate  of  the  cost  of  plant- 
ing may  be  stricken  out  and  others  materially  reduced. 

The  tree  arrives  at  maturity  in  ten  years,  and  in  half  that  period  at- 
tains a  growth  suilicient  to  make  it  valuable  for  many  usefuT  purposes. 
In  the  treeless  sections  of  our  country,  therefore,  if  wattles  were  grown, 
even  if  the  bark  could  not  be  utilized  on  the  spot,  and  the  wo<xl  only 
could  be  used  in  the  mechanical  arts  and  as  fuel,  it  would  always  pay 
to  preserve  the  bark  for  exportation,  as  in  England  it  is  worth,  accord- 
ing to  quality,  from  £5  to  £10  per  ton.  At  points  remote  from  seaports 
the  tannin  could  rea<lily  be  extracted  and  forwarded  for  shipment  in  a 
concentrated  form. 


FORESTRY  OF  THE  WESTERN  STATES  AND  TER 

RITORIES. 

[The  Commissioner  of  Agriculture  is  indebted  to  the  courtesy  of  the 
War  Dei>artment  for  the  subjoined  report  on  the  forestry  interests  of 
some  of  tiie  V.^stern  States  and  Territories.  *Beheving  that  such  infor- 
mation a>  eonld  be  furnished  by  the  commanding  officers  st>ationed  at 
these  distant  pusts  would  not  only  prove  of  great  vahie  to  persons  seek- 
ing homes  in  t  be  West,  but  would  also  contain  information  of  much  value 
to  those  ijjterested  in  the  production  and  i)reservation  of  forest  trees, 
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early  in  the  autumn  of  1877  he  addressed  a  letter  to  the  Chief  of  Engi 
neers,  U.  S.  A.,  which  was  responded  to  as  follows :] 

Headquarters  Department  op  Dakota, 

Office  Chief  EngineeTf  Saint  Paul,  Minn, 

To  the  Chief  op  Engineers  U.  S.  A., 

Washingtonj  D,  C, : 

General  :  I  have  the  honor  to  Bnbmit  the  foUowmg  report,  in  compliance  with  in- 
stractions  containfed  in  an  indorsement  npon  a  copy  of  a  letter  to  the  Chief  of  Engi- 
neers from  the  Commissioner  of  Agriculture,  wliicli  I  found  in  my  office  npon  my  return 
from  the  field,  October  20,  1877. 

The  following  is  an  extract  from  the  letter  referred  to  above : 

«  #  #  "I  was  advised  that  I  might  obtain  through  your  department  some  valuable 
information  in  relation  to  the  forestry  of  this  country,  embracing  the  present  extent 
of  the  forest  area ;  the  lines  of  drainage ;  the  elevation  and  rainfaU,  whether  ascer- 
tained barometrically  or  otherwise ;  the  various  characteristics  of  the  timber,  and  the 
extent,  condition,  and  growth  of  the  principal  bodies  of  timber,  especially  those  bor- 
dering upon  iJie  plains.  I  shall  esteem  it  a  favor  if  you  will  furnish  this  department, 
at  your  convenience^  with  the  information  here  indicated,  as  well  as  any  matter  of 
interest  connected  with  the  general  subject  of  the  forestry  of  the  country. 
"Respectfully, 

WILLIAM  G.  LE  dug, 
Commissioner  of  Agrioultwre," 

It  is  to  be  seen  that  the  information  requested  covers  a  great  deal  of  ground. 
To  enable  me  to  report  as  fully  as  possible,  I  requested  that  the  foUowing  circular- 
letter  be  sent  from  these  headquarters : 

"(Circular  Letter.) 

Headquarters  Department  op  Dakota, 

Saint  Paulf  Minn,,  Novemlter  8,  1877. 

''Commandino  OppicaER  (each  post  in  Department  of  Dakota,  excepting  Fort  Snelling) : 

"Sir:  The  commanding  general  directs  that  as  soon  as  possible  after  the  receipt 
hereof  you  send  to  these  headquarters  as  full  a  report  as  possible  upon  the  reservation 
of  your  post  and  adjacent  country  in  respect  to  the  following  points,  viz: 

"  1st.  The  ]iresent  extent  of  the  forest  area. 

"2d.  The  lines  of  natural  drainage. 

"  3d.  The  elevation,  whether  ascertained  barometrically  or  otherwise,  and  the  rain- 
fall ;  and  the  manner  in  which  both  have  been  ascertained. 

"4th.  The  various  characteristics  of  the  timber,  and  the  extent,  condition,  and 
growth  of  such  timber,  together  with  any  information  of  interest  connected  with  the 
general  subject  of  the  forestry  of  the  country. 

"5th.  The  rat-e  of  decrease  in  the  amount  of  timber,  and  the  cause  of  such  decrease, 
as,  for  instance,  by  fire,  or  tlirough  the  agency  of  man. 

"6th.  Whether  the  plantin^^  of  trees  has  been  resorted  to,  and,  if  so,  whether  by 
shoots  or  transplanting,  and  with  what  success. 

"  To  enable  you  to  comply  with  these  instructions,  you  will  call,  if  necessary,  upon 
the  post-surgeon  or  other  officers  of  your  command  for  subreports  upon  the  points 
hereinabove  enumerated. 

"I  am,  sir,  very  respectfully,  your  obedient  servant, 

GEO.  D.  RUGGLES, 

Assistant  Adjuiunt  General,'* 

The  request  was  kindly  complied  with,  and  the  reports  have  now  all  been  received 
and  referred  to  me.    A  report  from  Fort  Snelling  was  not  asked  for. 

The  reports  of  Lieut.  Col.  Daniel  Huston,  jr.,  Sixth  Infantry,  commanding  Fort 
Buford;  of  Lieut.  Col.  William  P.  Carlui,  Seventeenth  Infantry,  commanding  Stand- 
ing Rock ;  and  of  Assistant  Surgeon  Blair  D.  Taylor,  U.  S.  A.,  post  surgeon,  Fort  Rice, 
will  be  found  of  more  than  ordinary  interest,  and  attention  is  Bi)ecially  invited  to  them. 

EEPOET. 

Dakota,  lying  west  of  the  Eed  River  of  the  North,  and  bisected  diag- 
onally by  the  Missouri,  is  embraced  between  parallels  41^  4(K  and  49® 
north  latitude  and  90°  25'  and  104o  longitude  west  from  Greenwich  j  its 
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greatest  length  is  414  miles,  and  its  greatest  width  360  miles,  thus  hav- 
ing an  area  of  150,932  square  miles,  or  96,695,840  acres,  including  a  de- 
tached portion  of  2,000  square  miles  lying  west  of  Wyoming  Territory. 

The  Missouri  River  traverses  nearly  the  whole  Territory  firom  north- 
west to  southeast,  and  with  its  many  tributaries  drains  the  greater  por- 
tion of  the  Territory.  The  Red  River  of  the  North  forms  the  eastern 
boundary  for  two  hundred  miles.  It  has  numerous  tributaries  in  Da- 
kota, but  with  the  exception  of  the  Pembina,  which  drains  the  north- 
eastern portion  of  the  Territory,  they  are  mostly  small.  The  only  other 
large  streams  not  connected  with  the  IVIissouri  are  the  Mouse,  or  Souris, 
an  inlet  or  tributary  of  Souris  Lake,  and  the  stream  which  connects 
Turtle  Lake  with  Devil's  Lake. 

The  Territory  of  Montana,  which  lies  about  midway  between  the  Great 
Lakes  and  the  Pacific  Ocean,  is  embraced  between  45°  and  49°  of  north 
latitude,  and  104^  and  115^  longitude  west  from  Greenwich.  It  is  about 
276  miles  wide  and  a  little  over  520  miles  long,  and  contains  143,776 
square  miles.    The  lines  of  drainage  are  as  follows: 

1.  The  Missouri,  with  its  numerous  tributaries,  the  most  important  of 
which  are  the  Milk,  Marias,  Judith,  Muscleshell,  Madison,  GaUatin,  and 
Jefferson  Rivers. 

2.  The  Yellowstone  and  tributaries,  of  which  latter  the  Big  Horn, 
Tongue,  and  Powder  are  the  most  important. 

3.  Clark's  Fork  of  the  Columbia  (connecting  Flathead  Lake  with  the 
Lake  Pend  D'Orcilles  in  Idaho),  with  its  tributaries. 

4.  The  Koolanie  River  in  the  northwest  comer  of  the  Territory. 

Mr.  Thomas  P.  Roberts  estimates  the  area  of  the  basin  of  the  Mis- 
souri above  the  mouth  of  the  Yellowstone  to  be  about  93,300  square 
miles,  and  the  area  of  the  Yellowstone  basin  to  be  78,750  square  miles. 

Nearly  the  entire  surface  of  Dakota  and  a  large  portion  of  Montana 
are  composed  of  plateaus  of  greater  or  less  elevation. 

In  the  southeastern  portion  of  Dakota  there  is  a  range  of  high  lands 
called  the  Coteau  des  Prairies.  Its  greatest  elevation  is  2,046  feet 
above  the  sea.  West  of  this  is  another  range  called  the  Coteau  de  Mis- 
souri,  which  extends  to  the  Missouri  River.  These  two  plateaus  are 
separated  by  the  valley  of  the  Dakota  or  James  River.  North  of  the 
Coteau  des  Prairies  extends  the  vaUey  of  the  Red  River  of  the  North, 
which  is  about  forty  or  fifty  nules  in  width,  and  sloping  to  the  north 
from  an  elevation  of  about  1,100  feet  at  !Breckenridge  to  787  feet  at 
Pembina.  West  of  the  Missouri  the  country  gradually  rises  and  cul- 
minates in  the  Black  Hills  and  other  outlaying  ranges  of  the  Rocky 
Moxintains  or  foot-hills. 

Between  the  Big  Cheyenne  and  White  Rivers  is  a  large  tract  extend- 
ing into  Nebraska,  known  as  the  Mauvaises  Torres  or  Bad  Lands. 

For  a  more  detailed  description  of  the  country  it  may  be  said  that 
both  Dakota  and  Montana  are  divided  into — 

1.  The  bottom  lands. 

2.  Tlie  plateaus  or  prairies. 

3.  The  inomitatns  or  hills. 

4.  The  Bad  Lands. 

The  Red  River  of  the  North  has  no  bottom-land  proper,  the  basin  con- 
sisting of  open,  grassy  plains,  which  slope  gradually  down  from  the 
highlands. 

All  of  the  other  streams,  except  in  the  mountainous  region,  are  bor- 
dered with  bottom-lands,  varying  greatly  in  extent  from  the  broad  lands 
of  the  Missouri  and  Yellowstone  to  the  narrow  strips  along  the  smaller 
creeks.    These  bottoms  are  separated  from  the  plateaus  above  by 
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abrupt,  steep  vslopes  or  bhiifs  of  varying  lieiglit.  In  the  term  bottom- 
lands ai^o  ineluded  the  numerous  ialands  found  in  the  principal  streams, 
Thewe  bottoms  vaiy  much  from  year  to  year,  being  (especially  on  the 
Missouri)  washed  away  at  one  point  to  be  deix)sited  at  another.  Islands 
form  continually  in  those  portions  of  the  river  which  are  bordered  by 
the  low  alluvial  lands,  and  the  island  once  formed  it  is,  in  the  course  of 
a  short  time,  covered  with  a  growth  of  willows  and  afterward  of  cotton- 
wood.  It  is  almost  exclusively  in  these  lands  and  in  the  coulisse  or 
ravines  mnning  down  to  them  from  the  plateaus  that  the  cottonwood 
is  to  be  found.  All  of  the  streams  are  more  or  less  fringed  with  it,  but 
it  is  seldom  that  the  fringe  is  more  than  a  few  hundred  yards  in  width. 
For  a  large  portion  of  Montana  and  a  still  larger  portion  of  Dakota 
cottonwood  is  the  only  timber,  and  it  is,  as  stated  above,  found  only  in 
the  bottom-lands  and  ravines.  Occasionally  a  few  other  varieties  of 
trees  are  found,  but  they  are  invariably  of  small  growth.  The  cotton- 
wood is  hardy,  and  will  grow  on  almost  any  soil,  provided  there  be  a 
sufficiency  of  moisture  and  it  be  protected  in  its  infancy  from  strong 
winds.  It  is  of  very  rapid  growth,  and  varies  greatly  in  size.  The 
largest  varieties  which  I  liave  seen  are  about  eighty  feet  in  height,  with 
a  txunk  about  three  feet  in  diameter. 

Duiing  the  winter  the  Indian  ponies  subsist  on  the  bark  of  the  young 
trees,  and  I  understand  that  the  more  hardy  cla«s  of  our  cavalry  horses 
can  "get  through"  the  winter  on  it.  The  wood  is  tough  and  strong, 
with  a  good  grain,  but  full  of  sap,  and  it  warps  readily  and  quickly  when 
converted  into  boards.  I  understand,  also,  that  in  dwellings  constructed 
of  it  bed-bugs  make  their  appearance  in  great  numbers  at  an  early  date. 
These  defects  could  probably  be  remedied  by  a  good  and  thorough  pro- 
cess of  seasoning.  Still,  it  is  doubtful  if  the  cottonwood  will  ever  to  any 
extent  be  used  for  timber.  It  must,  probably,  be  content  to  serve  its 
purposes  as  fuel,  for  shade,  and  to  furnish  material  for  the  log  houses  of 
the  military  and  civil  pioneers. 

The  valley  ot  the  lied  River  of  the  North  and  most  of  the  lakes  have 
their  growth  of  hard- wood  trees,  oak,  hickory,  birch,  beech,  maple,  &c. 
The  timber  of  the  river  grows  only  in  the  alternate  bends,  ana  the  fringes 
around  the  lakes  are  not  of  great  width. 

The  high  winds  and  fires  which  prevail  on  the  plateaus  have  caused 
these  latter  to  remain  treeless.  It  is  only  in  the  bottoms  or  ravines  that 
a  sufficiency  of  moisture  and  i>rotection  from  fires  and  winds  attains,  and 
consequently  only  there  are  the  trees  found.  But  in  the  mountainous 
or  hilly  regions  it  is  different.  Here  the  streams  running  between  high, 
^abrupt  bluffs  have  no  timber,  while  the  hills,  as  a  rule,  are  covered  with 
a  comparatively  thick  growth  of  pine,  cedar,  spruce,  and  fir.  The  Black 
Hills  and  the  smaller  ranges,  such  as  Slim  Buttes,  Short  Pine  Hills,  &c., 
have  aU  a  growth  of  the  above-mentioned  trees,  and  that  of  the  Black 
Hills  and  neighborhood  is  very  fine. 

Passing  into  Montana,  the  hills  occur  in  greater  frequency  and  ol 
greater  extent. 

JVIr.  George  Clendennin,  jr.,  who  has  traveled  over  the  greater  portion 
of  Montana,  estimates  that  from  110^  to  112^  longitude  the  mountainous 
area  is  about  one-third,  and  west  of  112*^  it  was  fully  one-half.  This  moun- 
tainous region  is  thickly  covered  with  pine,  spruce,  fir,  &c.  The  pine, 
which  is  of  the  straight,  resinous,  yellow  variety,  ranges  as  high  as  two 
and  a  half  feet  in  diameter,  but  is  suitable,  generally,  for  common  lum- 
ber only. 

Along  the  MusclesheU,  from  the  Big  Bend  to  the  Missouii,  belts  of 
good,  straight  cottonwood  about  three  hundred  yards  in  width  ace 
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found.  AbcA'c  the  V>hx  Bend  the  Cottonwood  is  scmbby  and  strangling. 
Tho  growth  of  eottonwood  on  Milk  Eiver  Ih  greater  than  on  the  Musclo- 
slu'li.  Aloii;:^  the  Mi^soiiri,  from  Oow  Island  to  a  short  distance  above 
the*  inoiuh  of  the  Judith,  the  hills  are  covered  with  i)ine.  From  the  lat- 
ter poiiit  to  Beiitou  only  ii  few  patches  of  eottonwood  are  found,  and  no 
other  tiiub.'r,  cxce])t  back  on  the  mountains. 

On  a  ^eiit  many  of  the  small  streams  in  the  mountainous  regions 
more  or  k\«.s  of  box-elder  is  to  be  found,  but  it  is  of  small  size  and  of  no 
value.  It  is  very  diliicult  to  make  it  bum.  The  amount  of  timber  does 
not  seem  to  vary  from  year  to  year, 

Xo  timber  is  ibuiid  in  the  Bad  Lands. 

Tlui  raiuiall  throughout  the  two  Territories  does  not  usually  exceed  20 
inches. 

PLANTING  OF  TREES. 

The  liliinting  of  trees  has  received  attention  at  Iwit  few  of  the  military 
posts  in  this  dt-pailment. 

Th(^  farmers  of  Dakota  have,  however,  paid  considerable  attention  to 
this  subject,  and  1  luiderstand  have  been  generally  successful,  and  I 
believe,  froia  the  information  which  I  have  been  able  to  procure,  that 
trees  of  all  the  ordinary  varieties  can  be  grown  with  success  and  profit 
throj^ghout  tiie  TeiTitories. 

Att'Mu  ion  is  invited  to  what  Colonel  Carlin  says  in  his  report  in  refer- 
ence to  til  is  sul>ject. 

FiTiit  trees  have  been  planted  in  the  Bitter  Boot  Valley  of  Montana 
with  complete  success. 

Mr.  Ja:!ies  B.  Power,  general  land-agent  of  the  Northern  Pacific  Eail- 
road,  has  Idndly  furnished  me  with  the  following  information : 

In  tLfl  nv.rs<»ry  at  CnRll^ton  there  were  planted,  in  1874 — 

Box-elder  A,  rrf»m  flce<l. — Four  feet  high  after  four  years'  growth. 

)Vh\ie  uilhiVy  from  cuttings. — Ton  feet  high  after  four  years'  growth. 

Cottovwood,  t'vom  cullirigs. — Ten  to  fourteen  feet  high  after  four  years'  growth. 

Lomhard  poplar.^'^  iV(»:ii  cuttlnga. — About  six  feet  high  after  fonr  years'  growth.  These 
were  frozen  down  twice. 

White  ashy  from  9ce<l. — 8ix  inches  hi^^h  after  on«  year's  growth. 

Soft  maphy  from  iHH-d. — Four  to  nix  loet  high  after  four  years'  growth. 

For  su<  cosslul  growth  tho  gTouncl  should  bo  prepared  as  for  wlieat;  plant  the  seo- 
ond  season,  nfrer  breaking  ground.  During  the  growing  season  the  trees  should  re- 
ceive ;i  oultivntio.i  siuiilar  to  that  given  to  com.  Tms  cultivation,  with  ordinary 
care,  will  ma  kc  tlie  troes  self-enst  aining  at  the  end  of  four  years.  The  trees  were  planted 
in  row8  of  10  feet  aj^art,  and  with  a  distance  of  two  feet  between  the  trees  of  each 
row.  Tlii^  t  ".»joci  in  jiLintiiig  them  ho  thickly  was  to  make  thorn  grow  tall,  as  is  shown 
by  thn  ia<  t  iliat  in  <l«Mi.st^  forests  the  trees  are, as  a  general  rule,  tall  and  spindling. 
By  boiTi<4  no.ir  to<:oth<T  they  aid  each  other's  growth  in  keeping  up  the  moisture. 
One  great  p(^crot  of  causing  tliem  to  grow  taU  is  to  trim  them,  since  all  plants  have  a 
tendoiicv  to  .s)»r(atl  out  near  the  ground,  and  by  trimming,  the  substance,  which  would 
otherwiw*  Ic  taken  up  by  the  spreading  branches,  is  kept  in  the  maiti  stem,  which  in- 
creases in  lieii^'lit. 

The  cost  of  ])r'^r>?iriiicr  the  ground  and  transplanting  hafl  been  about  $25  per  thou- 
sand trocH  along  tho  Korthem  Pacific  Railroad. 

The  loR-^  of  irois  in  cases  where  seed  were  used  has  been  nothing,  while  the  loss 
from  cuttingH  lias  been  about  50  percent.  The  summer  winds  seem  to  dry  up  the  tops 
of  tho  crittinrs,  but  tiiis  fault  is  local  to  the  near  neighborhood  of  the  Northern  Pa- 
citic.  as  in  So.itl.irTi  Dakota  great  success  has  been  met  with  in  the  use  of  cuttings. 
Tho  farin«^is  in  tin?*  latter  section  recommend  planting  the  cuttings  rentirely  unaer 
ground.  Jiiack  walnuts  liavo  been  grown  very  suocessiuUy  along  the  line  of  the  road- 
Mr.  Power  sr.ys  that,  as  a  general  rule,  the  planting  of  treea  on  the  western  prairies 
has  Hucc/oeiU^d  admirably. 

Judge  C.  E.  \Yhitii>g,  of  Whiting,  Iowa,  says  that  timber  can  be  grown 
upon  all  of  our  pruuics  easily  and  with  absolate  saocess.  and  that  there 
is  a  cost  value  in  every  t^ee  planted*    The  jadgehas  had  such  great  flue- 
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cess  with  his  timber  that,  although  his  residence  is  not  in  this  depart* 
menty  still  the  following  replies  to  my  questions  are  inserted  as  showing 
what  can  be  done  in  this  Western  country: 

Qaestion.  How  far  and  in  what  direction  is  Whiting  from  Sioux  City  t 

Answer.  I  am  36  miles  south  by  12  east  from  Sioux  City,  in  the  center  of  the  IfilB- 
Bouri  bottom,  hero  some  twenty  miles  wide  on  the  Iowa  side. 

Question.  Are  the  climate,  soil,  and  general  features  of  the  country  about  the  same 
as  in  the  neighborhood  of  Yankton  or  Southern  Dakota  f  Please  give  the  general  char- 
acteristics of  the  climate  as  to  rainfall  (the  months  in  which  the  frdl  is  greatest),  the 
amount  of  winds,  length  of  winter,  &o. 

Answer.  Our  climate,  soil,  and  productions  differ  much  more  from  those  of  Yanktoo 
than  the  distance  would  indicate.  Our  average  rainfall  is  from  35  to  40  inches,  but  mnoh 
more  during  the  last  three  years.  Our  win<&  are  strong,  but  no  worse  than  in  any 
open  countu^.  Frost  usually  kills  yegetation  from  the  first  to  the  middle  of  October, 
but  we  usually  have  no  real  winter  till  December.  Our  cattle  go  to  grass  from  tiie 
20th  of  April  to  the  10th  of  May. 

Question.  What  varieties  of  trees  have  you  planted,  the  number  of  years  thejhaTe 
been  growing,  and  their  average  size ;  the  number  of  trees  f 

Answer.  I  nave  planted  the  cottonwood,  hard  and  soft  maple,  black  and  white  wal* 
nut,  white  willow,  ash,  locust,  mulberry,  elm,  larch,  and  many  kinds  of  evergreeiis  aod 
other  trees.  They  are  of  aU  ages  from  one  to  sixteen  years,  and  of  aU  sizes  np  to  two 
feet  in  diameter  and  seventy  teet  in  height.  I  have  some  forty-five  acres  pUuited.  all 
in  belts  around  my  fields,  from  one  to  twenty  rows  wide,  numbering  25,000  ootton- 
wooda,  20,000  white  or  soft  maples,  75,000  black  walnuts,  and  a  large  number  <^  other 


Question.  Have  you  made  use  of  seed  and  shoots,  or  have  you  resorted  to 
plftutingf 

Answer.  I  raise  all  my  cottonwood  from  young  plants  from  the  lIGssouri  ban,  wbers 
they  are  found  by  the  million.  They  grow  well  from  cuttings,  but  it  is  more  mA 
WaJnuts,  maples,  box-elders,  elms,  and  a^  I  raise  from  seed,  ana  white  wiUowa  tnm 
cuttings.    Evergreens  I  transplant  from  the  nurseries. 

(^enion.  Please  state  what  success  you  have  had  with  each  of  these 
which  you  prefer,  with  reasons  therefor. 

Answer,  with  aU  our  native  trees,  including  the  white  wiUow,  my  success  has 
complete.  I  take  the  cottonwoods  from  the  bars  because  it  is  the  least  work,  Mid 
when  set  with  ordinary  care  they  aU  live.  For  the  same  reason  I  use  cuttings  of  the 
white  willow.  Of  the  other  trees  named  I  plant  the  seed,  because  it  saves  me  more  than 
four-fif&s  of  the  work,  and  with  many  varieties  at  least  two  years^  growth,  notaU/ 
so  with  the  black  walnut. 

Question.  What  is  your  method  of  cultivating  the  trees  f  Do  you  ditch  azound  tbo 
young  trees,  and  do  you  pay  especial  attention  to  irrigation  f  In  tnuisplantaiig  do 
you  cut  off  the  branches  close  to  the  trunk,  or  do  you  cut  off  the  trunk  below  tbo 
branches? 

Answer.  I  cultivate  all  my  trees  for  the  first  two  years,  and  if  not  too  large  a  litUft 
in  the  spring  of  the  third  year,  just  as  I  would  a  crop  of  com  that  I  wished  to  maka 
yield  eighty  bushels  to  the  acre,  using  my  double  cultivators  the  first  two  years  milMi 
the  trees  become  too  large.  I  liave  my  ground  in  good  condition  and  pay  no  attwitkin 
to  irrigation,  and  about  as  little  to  the  branches. 

Question.  About  what  percentage  of  the  trees  mature  f 

Answer.  In  all  my  later  plantings  I  have  put  my  rows  6  feet  apart  and  2  feet  in  the 
rows,  making  four  thousand  three  liundred  and  fifry-six  trees  to  the  acre,  and  tlnQy  so 
nearly  all  grow  that  the  percentage  of  loss  is  not  worth  naming. 

Question.  Do  you  think  that  better  results  in  planting  trees  are  obtained  in  a  aettlod 
section  than  in  a  wild  one,  other  things  being  equal  ? 

Answer.  I  have  planted  most  of  my  timber  after  the  prairie  was  broken  and  one  erop 
raised  on  the  land.  Tho  riclmess  of  land  being  the  same  I  shoidd  expect  equal  lesnlte 
in  both  cases. 

Question.  Since  you  have  lived  in  Iowa  has  there  been  any  decided  increase  in  the 
aiuoimt  of  rainfall ;  and,  if  so,  do  you  think  that  the  planting  of  trees  has  had  any 
eflV»ct  in  that  wav  t 

Answer.  The  niinfall  ^vith  us  has  l>een  greater  for  a  few  years  past,  but  I  am  not 
prepared  to  say  that  it  is  owing  to  the  amount  of  timber  that  we  have  planted.  In 
many  sections  we  have  t'lioutrh  planted  to  make  a  ver>-  marked  difference  in  the  effiBot 
of  the  winds,  and  from  two  to  live  degrees  of  cold  as  marked  by  the  thermometer. 

It  will  be  seen  from  the  above  that  Judge  TVliiting:  pays  no  attention 
to  irrigation.  That  is  donbtless  because,  being  in  the  bottom  Ismd  and 
the  rainfiall  so  great^  there  is  a  sofficiency  of  moisture.    But  it  woold 
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seem  that  a  careful  attention  to  the  irrigation  of  the  young  trees  on  the 
more  northern  plateaus,  where  the  rainfall  and  moisture  are  much  less 
in  amount,  must  be  a  sine  qua  non. 

Assistant  Surgeon  Y.  Harard^  IT.  S.  A.,  in  a  botanical  report  submitted 
to  me,  says : 

In  closing,  I  wish  briefly  to  state  my  views  in  regard  to  the  much-discussed  subject 
of  the  treelessness  of  the  western  prairies,  having  had  abundant  opportunities  during 
the  past  summer  to  verify  the  correctness  of  the  various  theories  advanced.  In  tho 
first  place,  the  soil  of  these  prairies,  being  mostly  aUuvial,  does  not  originaUy  contain 
tree  seeds,  and  no  spontaneous  arborescent  growth  need  be  expected  simply  in  upturn- 
ing it.  When  such  seeds  are  planted,  either  by  human  or  natural  agencies,  the  nature 
of  the  soil  and  olimatio  conditions  beinj^  generally  favorable^  they  germinate,  but  as 
the  young  stem  issues  from  the  ground  it  becomes  the  prey  or  adverse  circumstances, 
which  prove  fatal  to  its  further  development.  These  adverse  circumstances  may  be 
several,  but  the  main  and  all-important  one  is  the  prairie  fires  which  every  faU  and 
spring  sweep  over  immense  areas,  leaving  no  vestige  of  vegetable  life  above  the  black- 
ened ground.  Grasses  and  all  annual  plants  may  not  be  iojured ;  their  roots  remain 
mostly  intact,  and  they  issue  from  their  ashes  as  green  and  vigorous  as  ever  in  the 
spring.  Not  so  with  trees  and  all  perennials ;  endowed  with  a  higher  organization, 
the  loss  of  their  limbs  is  severely  felt  by  the  roots  |  these,  affording  more  substantiai 
food  to  the  fire,  are  also  more  deeply  burned  than  in  the  case  of  grasses.  It  foUows 
that  whenever  a  prairie  fire  visits  outlying  groves  of  ash,  box-elder,  or  poplar,  the  loss 
is  but  veij  slowly  repaired,  and  after  their  charred  remains  become  surrounded  by  a 
growth  of  young  shoots  a  second  visitation  will  probably  extinguish  their  remnant  of 
vitality. 

When  trees  are  protected  from  fires,  especially  during  the  first  few  years,  they  stow 
and  generally  do  well ;  even  when  shaken  by  winds  and  starved  by  drought  their 
gnarled  and  stunted  trunks  will  yet  obtain  a  medium  size.  Such  protection  Is  afforded 
on  bottom-lands  from  their  position  and  from  the  moisture  of  the  soil;  also  in  the 
ravines,  which  drain  the  blufi*s  and  open  on  the  vaUey  bottoms.  In  these  ravines  the 
capacity  of  the  soil  and  climate  to  produce  trees  is  clearly  lUustrated.  The  prairie 
fire,  fanned  by  the  breeze,  advances  rapidly  over  the  open  plateaus ;  a  change  of  wind 
will  divert  its  coarse,  but  not  put  it  out ;  uie  moment  it  reaches  the  edge  of  a  ravine 
it  seems  to  hesitate,  advances  slowly,  and  soon,  no  longer  fed  by  the  breeze,  which  is 
unable  to  reach  it,  dies  out.  In  consequence  such  ravines  are  weU  wooded.  Travel- 
ing along  the  Missouri  or  Yellowstone  one  sees  large  areas  of  level  country  totaUy 
stripped  by  fire,  then  depressions  with  white  grass  and  brush,  and  again  deep  ravines 
and  gorges  with  grass,  brushy  and  groves  of  trees. 

These  considorations  contain  practical  suggestions  for  tree  culture.  It  is  imxH>ssible 
to  prevent  prairie  fires,  and  laborious  as  well  as  expensive  to  protect  any  place  from 
them  in  tho  open  plains.  Therefore  it  seems  logical  to  seek  sucn  places  for  plantations 
as  are  naturally  protected,  and  we  generally  find  them  In  the  ^ad  Lands.  The  Bad 
Lands,  or  at  least  most  of  them,  are,  I  believe,  susceptible  of  producing  trees.  Their 
suggestive  name  does  not  refer  as  much  to  the  nature  of  the  soil,  which  Is  ofben  excel- 
lent, as  to  their  irregular,  broken,  chaotlo  aspect,  and  the  obstacles  which  they  pre- 
sented to  the  march  of  the  hardy  Canadian  voyagers  who  first  explored  them.  lam 
of  opinion  that  the  Bad  Lands  offer  very  favorable  conditions  for  the  successfiol  cul- 
ture of  such  trees  as  grow  spontaneously  on  or  near  the  plains,  such  as  plne.  fT,.red 
cedar,  ash,  box-elder,  elm,  quaking  asp,  willow-leaved  poplar,  alder,  and  Dlron. 

While  agreeing  with  Dr.  Harard  that  prairie  fires  are  a  very  great 
cause  of  the  treelessness  of  the  western  plateaus,  still  those  very  winds 
wliich  fan  the  fires  iQto  their  immense  extent,  also,  in  the  absence  of  fire, 
sweep  over  the  prairies  and  cause  a  rapid  evaporation  of  the  moisture 
(this  latter  being  an  essential  for  the  growth  of  trees),  and  the  amount 
of  rainfall  is  riot  sufficient  throughout  the  year  to  contend  against  this 
evaporation.  It  may  be  that  turning  the  soil  would  somewhat  diminish 
the  evaporation. 

In  May,  1876,  the  rainfall  was  so  great  for  three  days  that  the  expe- 
dition against  hostile  Sioux  was  delayed  in  its  march.  The  morning  after 
the  rain  ceased  the  column  started,  and  I  was  amazed  to  see  the  condi- 
tion of  the  plateau  above  Fort  Lincoln.  The  soil  was  to  aU  apx>earance 
dry  and  crumbly.  This  must  have  been  due  to  a  very  rapid  evaporation, 
for  a  large  amount  of  rain  fell,  and  I  conclude  that  the  wind  was  am 
effective  agent  in  quickening  the  evaporertaon. 
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A.gain,  the  winter  winds  blow  the  sdow  into  the  coulisse  and  breaJiis, 
d  the  plateaus  are  left  bare,  thus  losing  a  quantity  of  moistore.  It  is 
dom  that  theie  is  any  sleighing  on  these  plateaus.  Therefore  it  is 
it  m  planting  trees  on  the  prairie  I  consider  irrigation  to  be  essentiaL 
[  cannot  agree  ^ith  the  doctor  in  his  opinion  of  the  Bad  Lands.  The 
id  Lands  proper  have  no  signs  of  vegetation,  and  even  if  the  soil  were 
od  (which  I  do  not  agree  to),  I  believe  that  from  the  very  nature  of 
B  formation  of  these  lands  it  would  be  imix)ssible  to  grow  trees  in 
sm.    Still  that  is  an  open  question,  and  the  doctor  may  be  right. 

DAKOTA  TEEEITOEY. 

FORT  SISSETON. 

Latitude  45°  39'  20",  longitude  97©  3(K,  situated  on  the  Ooteaa  des 
•airies,  about  forty  miles  east  of  James  River.  The  surrounding 
ontry  is  a  high  rolling  prairie,  interspersed  with  many  lakes  whose 
wgins  are  very  spaisely  timbered  with  scrub-oak,  water-elm,  lime,  and 
fctonwood.  Ko  streams  in  the  vicinity;  no  dews;  mean  anniuil  tOTi- 
rature  38o.  The  timber  of  the  Coteau  consists  of  oak,  sugar-maplOi 
h,  and  box-elder.    Captain  J.  H.  Patterson,  20th  Infantiy,  reports : 

rhe  ffTOwiflg  timber  tliioughoTit  this  section  of  cotmtry  is  on  the  margin  of  Iftkea,  of 
lich  the  number  is  lo^^ion,  and  at  the  foot  of  the  Coteau,  particularly  on  the  ticrai 
i  west  sides.  The  south  and  east  sides  of  lakes  appear  to  bo  the  most  fayorsbla 
the  production  of  timber,  though  wherever  the  situation  of  adjoining  lakes  or  other 
ysical  features  serve  to  turn  the  fire  from  the  timber  on  adjacent  It&es,  timber  can 
foond.  The  ravines  running  off  the  Coteau,  however,  are  weU  wooded,  thongh  at 
point  in  quantity  to  be  dignified  by  the  name  of  forests. 

Some  hard  or  sugar  maples  are  found  near  the  foot  of  the  ravines.  The  raTineb  ten 
m  one-half  to  one  and  one-half  miles  in  length.  Tlie  timber  on  the  north  and  noTth- 
item  slopes  of  the  Coteau  may  be  safely  estimated  at  fifteen  thousand  to  tw^ity 
msand  cords  of  hard-body  wood. 

[  give  below  annual  mean  of  rainfall  for  1874,  1875,  187(),  and  1877  to  date.  I  divide 
jh  year  into  periods  of  six  months  each,  commencing  with  January  1,  1874.  I  also 
re.  as  being  of  interest,  the  month  in  each  year  in  which  the  greatest  precipitation 
B  been  observed.    The  rainfall  ascertained  by  standard  rain-gauge : 

fi, — ^First  six  months 16.13 

Second  six  months 10.72 

Total  for  year 26.85 

"5. — First  six  months - 9.90 

Second  six  mouths 10.20 

Total  for  year !..* 20.10 

i6. — First  six  months, * 7.40 

Second  six  mouths 12.54 

Total  for  year , 19.94 

rr.— First  six  months 11.69 

liemaiiulcr  year  to  November  18 *.*.     7,42 

Total  up  to  November  18 19.04 

jVIoiillis  in  which  greatest  precii)itation  has  been  observed: 

Inches. 

me,  187-1 - • 5.56 

irrUfit,  IH?^ 4.16 

igust,  187G 4.86 

uie,  ld77 4.M 
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Till)  p]antiii,<c  of  trees  lias  been  resorted  to  at  this  post,  but  without  8Ucoos8.  The  ex- 
pcrimciiT  has  Ijcm-ii  continued  oil'  and  on  for  the  past  seven  years.  The  want  of  success 
i.s  duo,  I  tbiiik,  to  sovoral  causes,  among  them  the  absence  of  proper  soil  to  support 
tree  life,  an<l  the  nn natural  exposure  of  trees  removed  from  fiheltcred  places  to  exposed 

points  on  Iho  parade  grounds. 

FORT  TOTTEN. 

Latitude  47^  59'  OC,  longitride  99°  (on  the  soutlieastcm  shore  of 
DeviFs  Lalce).  The  surrounding  country  is  elevated  prairie.  Winter 
u>'iiully  sets  in  with  KoTomber  and  contmues  to  the  end  of  March,  the 
tlieriiiometer  often  reaching  40^  below  zero. 

Oaptaui  A.  A.  Harbach,  Twentieth  Infantry,  in  his  report  states : 

Nearly  all  of  the  forest  area  within  a  radius  of  thirty  miles  lies  contiguous  to  Devil^s 
Lake,  and  is  estiuiatcd  at  ninety-foursquare  miles,  or  sixty  thousand  one  hundred 
and  sixty  atres.  The  forest  area  on  the  north  shore  of  the  lake  (including  that  portion 
commonly  spoken  of  as  the  i«Iands)  is  estimated  at  fifteen  square  miles,  or  nine  thou- 
eand  nix  iiundr«  d  acres.  The  remainder  lies  south  of  the  lake  and  nortn  of  the  Chey- 
enne Iviver,  and  is  included  in  Indian  and  military  reservations. 

Altitr.dc  1,4>U  leet ;  not  known  how  determined,  but  supposed  to  have  been  ascer- 
tained by  some  surveying  party.  Average  rainfaU  for  the  past  six  years,  17.07  inches 
(ascertained  by  means  ot  rain-gauge). 

The  grt  at  bulk  of  the  timber  is  oak,  of  the  variety  known  as  burr-oak,  and  com- 
monly described  as  openings.  Ash  is  next  in  imjwrtance  as  regards  quantity  and 
valne.  In  addition  to  the  oak  and  ash  there  are  in  small  quantities  basswood, 
poplar,  brdni  of  (Ulead,  elm,  willow,  and  a  variety  of  soft  maple.  But  few  good  saw- 
logs  aie  to  bo  bad,  owing  to  the  scrubby  character  of  the  timber.  The  oak  makes 
exeellciit  Inel  wluii  earo  is  taken  to  procure  body-wood. 

It  is  b(  ]le\  ed  that  during  the  past  few  years  the  production  has  equaled  the  con- 
sumption. ()  ?  tbo  north  of  the  lake  lires  make  their  yearly  inroads,  and  it  is  probable 
that  there  is  a  ^ieady  tkcreiiso  in  the  timber  area.  South  of  the  lake  lire«  have  been 
kept  oiu  liy  Uu'  Indians,  who  have  not  only  their  cabins  and  fenced  clearings  to  pro- 
tect, bni  their  \v inter  grazing  grounds. 

Tlie  est ii:i:i ted  consumption  is  as  follows:  Fire-wood,  6,000  cords;  lumber,  50,000 
feet :  Iol's  us(  d  in  eonstruetion  of  cabins,  &c..  2,000. 

Against  tills  dostrnetion  we  have  thogrowtn  ttom  a  protected  area  of  seventy-eight 
square  mile^,  or  lifty  thousand  acres,  which  is  believed  to  be  a  fuU  compensation,  i^o 
plautiuL,  luis  been  resorted  to,  with  the  exception  of  a  limited  nunaber  of  trees  ox. 
parade  ^^round.  Under  favorable  circumstances  there  is  no  difficulty  in  growing  the 
ehn,  solY  maple,  balniof  Gilead,  or  willows. 

FORT  PEIilBINA. 

Laritiulo,  480  r;r/  40^' ;  longitude,  97°  12'  3(K';  on  the  left  bank  of  the 
Red  liiver  of  the  North. 

The  siuTO'inding  country  for  thirty  miles  is  flat  and  low  and  well  watered.  Winter 
sets  in  witli  No\  ( mb;  r  and  la^ts  until  about  the  middle  of  April.  Tlie  elevation  is  787 
feet,  d(t  r.ir.nj  I  bjironietrically.  The  average  annual  rainfall  from  November  1, 
1871,  to  No\  t  h.ber  1.  1.^77,  was  1(5,^5  inches,  measured  by  rain-gauge. 

Lieute  luiit  Paul  ILvrttood,  Twentieth  Infantry,  reports  as  follows: 

The  pre-vMit  forest  area  upon  the  reservation  is  about  four  hundred  and  fifty  acres, 
and  what  renin  ins  of  its  fonner  <'xtent  is  indiflPerent  and  valueless,  not  only  for  fuel, 
bnt  for  buil'iing  purposes.  *  »  *  The  timber  that  remains  is  cotton,  elm,  bass,  ma- 
ple, and  a  Uitle  pophir,  together  with  a  comparatively  thick  underbrush  of  hazel  and 
willows. 

The  ^^  ater  by  rain  and  ruow,  it  is  s.afe  to  say,  is  absorbed  in  a  great  measure  by  the 
ground,  alt  J ;nnp;b  tin  re  are  in  this  vicinity  "coulisses"  that  during  the  wet  season 
carry  o!i  to  tlio  iver  more  or  less  of  the  water  that  accumulates  in  the  spring  from 
melted  snow,  bit  j-cTierally  the  rain  that  falls  during  the  spring  and  summer  months 
is  absorbed  by  ibe  ^oil,  which  is  a  rich  black  loam  to  the  depth  of  fifteen  or  eighteen 
inches.     *     *     ^ 

Tbo  tinilxr  is  confined  to  the  vicinity  and  banks  of  the  rivers,  ^iz.,  lied,  Tongue  and 
Pembina,  tlie  latter  river  possessing,  I  imagine,  the  greatest  area  of  forestry,  and 
where  it  grows  to  a  great  height  and  size.  No  pine  isobtained,  asfar  as  I  know,  in  this 
\icimty,  the  nearest  pineiy  l)eing  in  the  vaUey  of  the  Rossean  River,  on  the  Canadian 
tide  of  tiie  line,  about  forty-five  or  £fty  imles  east  by  north  from  this  point.  .  *    *    • 
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The  timber  all  around  this  section  of  the  country,  that  is,  the  valuable  portion, 
such  as  oak  and  ash,  is  gradually  disappearing ;  it  is  done  through  the  agency  of 
man.    *    *    ♦    The  decrease  of  timber  by  fire  is  slight. 

The  planting  of  trees  has  been  resorted  to  this  side  of  the  Hue  only  in  one  instance, 
by  Mr.  A.  W.  Stiles,  post-trader  at  this  post,  who  last  spring  planted  about  one  pound 
of  maple-seed,  and  has  met  with  the  most  eucouraging  success.  I  am  told  that  on  the 
Canadian  side  of  the  line  tree-planting  has  been  resorted  to  by  several  persons,  and 
also  the  prospects  for  success  are  most  flattering.  The  planting  is  done  by  shoots  or 
cuttings,  and  thrives  most  remarkably. 

The  transplanting  of  trees  is  not  practiced,  and  the  experience  we  have  had  at  this 
post  would  not  be  encouraging  to  tne  adoption  of  it.  The  storms  of  winter  and  hi^h 
winds  that  prevail  at  certain  seasons  destroy  them,  and  to  grow  them  requires  the 
greatest  care  and  attention. 

FORT  RANDALL. 

Latitude,  43^  01' ;  longitude,  90^  33';  on  the  right  bank  of  the  Mis- 
souri. Timber  is  found  only  on  the  islands  and  river  bottoms :  it  consists 
principally  of  Cottonwood  and  elm.    Average  temperature,  aoout  47®. 

LOWER  BRULE  AGENCY. 

Latitude,  43^  57' ;  longitude,  99o  21'.  On  the  right  bank  of  the  Mis- 
souri. The  rainfall  for  the  year  1876,  as  ascertained  by  gauge,  waa  16.29 
inches.  The  largest  faU  generally  occurs  in  June  and  September.  The 
elevation  is  about  fourteen  hundred  feet. 

Gaptain  I.  D.  De  Eussey,  First  Infantry,  says: 

The  present  extent  of  forest  area  is  comprised  in  short  and  narrow  belts,  confined  in 
close  proximity  to  the  Missonri  River,  on  bottom-lands  and  islands  of  sedimentary 
formation,  the  results  of  overflow  and  change  of  course  of  the  river.  It  is  my  opinion 
that  if  the  timber  could  be  in  a  continuous  belt  alon^  the  river  it  would  not  be  over 
twenty  feet  in  width.  The  main  tributaries  of  the  nver  are  scarcely  fringed,  and  if 
in  a  continuous  belt  would  not  be  over  10  feet  in  width.  The  timber  consists  prind- 
paUy  of  Cottonwood,  with  occasionally  small  clusters  of  ash  and  burr-oak.  The 
growth  of  the  cottonwood  is  rapid,  the  trees  often  obtaining  a  diameter  at  the  base  of 
SB  inches.  When  green  it  bums  indifferently,  and  when  dry  it  bums  very  rapidly, 
sunplying  a  minimum  amount  of  heat.  No  timber  exists  away  from  the  nver  or  its 
tiioutaries. 

In  the  last  three  years^  in  my  opinion,  the  amount  of  timber  has  decreased  one-fourth, 
having  been  used  principally  by  the  troops  and  steamboats  plying  the  river  for  fuel. 
Some  IS  also  used  by  the  Indian  agencies  and  troops  for  building  purposes.  The  In- 
dians and  their  large  herds  of  ponies  destroy  a  great  part  of  the  young  growth  of  the 
cottonwood  timber.  *  *  On  the  tributaries,  White  Earth  River,  .^nerican  Creek, 
Yellow  Medicine,  &c.,much  timber  has  been  destroyed  by  prairie  fires. 

No  trees  have  been  planted.  I  believe,  however,  that  transplanting  would  be  buo- 
oessftil.  The  young  trees  would  at  first  require  support  and  protection  against  the 
strong  winds  and  liberal  irrigation. 

FORT   SULLY. 

Latitude,  44o  37' ;  longitude,  lOOo  36^  On  the  left  bank  of  the  Mis- 
souri Eiver.  The  range  of  temperature  is  very  great,  from  106^  in  sum- 
mer to  40O  below  zero  in  winter.  Eainfall,  as  determined  by  established 
gauge,  from  January  1  to  October  31, 1877,  was  13.22  inches,  and  the 
snowfall  for  the  same  period  was  3.02  inches.  The  elevation  is  1,678 
feet,  but  it  is  not  known  how  it  was  determined. 

Major  H.  M.  Lazelle,  First  Infantry,  says : 

The  present  extent  of  forest  area  of  this  reservation  (forty-two  square  miles)  avail- 
able for  wood  does  not  exceed  lifty  acres,  and  for  useful  timber  it  is  nothing. 

First  Lieutenant  John  Hamilton,  First  Infantry,  says: 

The  forest  area  of  the  military  reservation  of  this  post  and  the  surrounding  country, 
is  almost  entirely  limited  to  a  small  strip  of  timber  running  along  the  bank  of  the 
Biiasonri  River,  composed  chiefly  of  cottonwood  .with  a  small  sprinkling  of  wiUow, 
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box-elder,  olm,  and  ash,  except  on  the  Wakibozo  Creek,  about  eight  miles  sontheaat 
of  this  post,  and  running  in  a  northeasterly  direction  from  the  river.  This  creek  is 
very  sparsely  timbered  with  scrub  oak  and  willow,  which  have  all  nearly  disappeared 
within  a  short  tiine,  it  being  cut  off  for  fire-wood  to  supply  fuel  in  the  poSt,  under 
contract. 

The  various  kinds  of  timber  with  the  exception  of  the  cotton  wood,  are  dwarfish  and 
scrubby,  and  unlit  lor  any  use  except  fuel. 

The  transplanting  of  young  cottonwood  trees  has  been  resorted  to  within  the  limits 
of  the  post  during  the  past  two  years  only,  with  partial  success,  owing,  it  is  thought, 
to  the  high  elevation  of  the  post  above  the  river,  the  growth  of  cottonwood  being  con- 
fined principally  to  the  low  bottoms.  The  trial,  however,  has  not  been  altogether  un- 
Bucccssful,  great  pains  having  been  taken  to  supply  the  young  trees  with  a  liberal 
Bupply  of  waler  during  the  dry  summer  weather ;  consequently  a  fair  proportion  of 
those  transi)lanted  are  now  in  a  healthy  and  thriving  condition. 

CHEYENNE  AGENCY.  ' 

Situated  on  the  right  bank  of  the  Missoim  Eiver,  about  seven  miles 
above  Fort  Sully. 

Colonel  W.  II.  Wood,  Eleventh  Infantry,  says  that  the  timber  of  the 
whole  section  of  the  country  adjacent  to  the  post  is  confined  to  tiie  river 
bottoms.  It  is  principally  cottonwood.  "  Small  quantities  of  oak,  ash, 
ehn,  and  cedar,  are  occasionally  found.  The  only  wood  which  grows  to 
a  size  fit  for  building  purposes  is  cottonwood.  The  other  varieties  gen- 
erally found  along  the  tributaries  are  of  a  stunted  growth." 

Lieutenant  K.  W.  Hoyt,  Eleventh  Infantry,  adds  to  the  above-men- 
tioned varieties  willow,  wild  plum,  and  wild  cherry,  but  says  they  are 
very  limited  in  amount  and  of  stunted  growth.    He  farther  says : 

If  aU  the  forest  area  within  fifty  miles  of  this  post  wore  consolidated  I  should  say 
there  wonld  bo  less  than  ten  square  miles.  The  timber  in  the  vicinity  of  this  post  has 
decreased  about  one-half  in  amount  during  the  last  sixteen  months.  The  increasing 
demand  for  wood  is  the  occasion  of  such  rapid  consumption. 

First  Lieutenant  IKA  QmMBY,  Eleventh  Infantry,  says : 

Tho  decreano  of  timber  is  rapid ;  it  is  cut  and  consimied  by  Indians  and  is  famished 
by  thcni  lhroii«4li  contractors  to  military  posts  and  to  agencies.  It  is  also  used  for 
building  piiqioses.  So  great  is  the  consumption  and  the  supply  so  sm^  that  in  a  few 
years  theio  v»  ill  be  no  timber  in  the  country  within  twenty-five  miles  of  this  post. 

STANDma   BOOK  AGENCY. 

Colonel  AV.  P.  CAELm,  Lieutenant-Colonel  Seventeenth  Infiontiy, 
says: 

There  is  no  military  reservation  at  this  post,  it  being  located  on  the  reservation  of 
the  Sioux  Indians,  the  limits  of  which  are  defined  by  treaty  and  executive  orders, 
which,  lor  the  purpose  of  this  report,  need  not  be  cited. 

1st.  Tlu>  j)rcsent  extent  of  the  forest  area.  The  forest  area,  strictly  speaking,  is 
confined  to  the  lowest  bottom-lands  along  both  banks  of  the  Missouri  River,  and  nar- 
row fringes  of  timber  alon«j  either  bank  of  the  streams  running  into  the  Missouri  from 
the  east  and  west.  The  principal  streams  running  from  the  east  into  the  Missouri,  be- 
ginning near  the  north  end  of  tho  reservation,  are  Beaver  Creek^  Hermaphrodite  Creek, 
and  a  fe  w  other  small  creeks  not  known  by  name  except  to  the  ^dians.  These  streams 
aro  all  short  and  have  but  little  timber  along  their  banks.  On  the  west  side  of  the 
Missouri  Kiver  there  are  uiunerous  tributaries  of  considerable  magnitude  and  travers- 
ing a  couutrv  at  least  one  hundred  miles  wide,  besides  numerous  smaU  creeks  running 
from  the  high  lands  nearest  the  Missouri  across  the  bench  lands  into  the  river.  Ana 
again  tho  tributaries  of  tho  Missouri  have  numerous  creeks  tributary  to  them,  running 
generally  from  the  northwest  and  southwest.  Nearly  aU  those  streams  have  more  or 
less  wood  along  tlieii*  banks. 

The  principal  tributaries  of  the  Missouri  on  the  west  side  are  the  Cannon  BaU,  Owl 
Creek,  Grand  Kiver,  and  Cheyenne  River,  the  forks  of  the  latter  embracing  tiie  Black 
Hills.  Poreupine  Creek,  four  miles  north  of  this  post,  is  also  a  fine  little  stream  with 
some  timber  along  its  banks. 

In  the  ravines  back  fiom  the  bench  lands  of  the  Missouri,  in  the  sheltered  places 
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along  hill-sides,  and  Indeed  wherever  the  ground  is  proloctixl  by  water,  rock,  or  otha 
natural  featiireis,  from  the  prairie  lires  and  iirrce  northwoKt  ■wiiul8,  arc  formed  strips 
or  clumps  of  oak  trees  and  occasionally  cot  tonwood.  At  Komo  points  considerable 
quantities  of  oak  are  found  in  the  more  rugged  and  sheltered  localities.  It  is  gc^nerally 
of  a  scruhhy  character,  short  in  the  trunk,  and  knotty. 

As  the  forest  land  along  the  Missouri  River  is  constantly  being  washed  away  by  the 
stream,  and  is  of  very  irregular  form,  it  is  impossible  to  approximate  the  area,  but  I 
will  guess  at  it  so  far  as  I  have  observed  it  within  iive  miles  of  this  post. 

North  of  the  pojt  as  far  as  Porcupine  Creek,  and  on  the  wcjst  bank,  tliero  is  a  body 
of  timber  c<mtaining  about  one  thousand  acn^s.  South  of  tbo  post  on  the  west  bauk, 
and  extending  four  miles  southward,  is  a  body  containing  about  two  thousand  acres. 
On  the  east  bank  at  several  points  within  four  miles  of  the  ]>08t  are  perhaps  one  thou- 
sand acres.  Total,  four  thousand  acres  within  live  miles  of  the  |)ost.  Timljer  land  is 
distributed  in  about  the  same  proportion  along  the  river  frojn  Fort  A.  Lincoln  down 
to  Grand  River.  1'here  are,  probably,  forty  thousand  acres  of  forest  land  along  the 
banks  of  the  Missouri  River.  Below  Gnind  River  I  think  the  quantity  of  timber  di- 
minishes rapidly  in  consequence  of  the  more  barren  and  alkaline  character  of  the  soiL 
Of  course  the  greater  part  of  the  timber  near  this  i)08t  has  been  cut  away  for  fuel, 
building  puri>oses,  and  for  browsing  the  ponies  of  the  Indians  i)rior  to  the  Beizone  oi 
these  animals. 

2d.  The  lines  of  natural  drainage.  The  Missouri  River  drains  the  country  ttom 
north  to  south,  and  the  tributaries  named  above  drain  it  from  west  to  east  and  from 
east  to  west. 

3d.  Elevation,  whether  ascertained  barometrically  or  otherwise,  and  the  rainfall, 
and  the  manner  in  which  both  have  been  ascertained.  This  post  has  never  been  fur- 
nished with  instruments  for  ascertaining  the  elevation  or  the  rainfall.  The  elovatioa 
is  probably  a  little  less  than  that  of  Fort  Rice,  which  is  reported  at  twenty-two  hm^ 
dred  feet  above  sea-level.  The  rainfall  hoA  been  suilicient  for  gardening  purpqsM^ 
and  to  produce  a  most  wonderful  growth  of  grass  during  the  present  year.  Tha 
streams  have  also  continued  to  flow  all  summer  and  to  the  present  time,  showing  f^ 
sufficiency  of  rain  for  all  practical  purposes. 

4th.  The  various  characteristics  of  the  timber,  and  the  cxtenf,  condition,  and  growth 
of  such  timber,  together  with  any  information  of  interest  connected  with  the  general 
subject  of  the  forestry'  of  the  country.  Cottonwood  is  the  principal  growth  in  the 
forests  of  this  region,  both  along  the  Missouri  River  audits  tributaries.  There  ia  also 
a  considerable  fjnantity  of  elm,  ash,  box-elder,  willow,  and  oak.  There  is  also  a 
valuable  shrub,  ilie,  bull  or  buflalo  borry,  which  produces  a  scarlet  berry  resembling 
the  red  cunant.  This  berry  is  acid  in  taste  and  is  valuable  for  food  anil  for  making 
vinegar,  wine,  and  jelly.  The  tree  is  heavily  armed  with  sharp  thorns,  for  wbicu 
reason  I  think  it  would  be  valuable  for  hedije.s.  Plum  trees  also  grow  in  this  region 
of  country,  generally  along  the  edges  of  bluils  aud  near  the  small  and  shallow  streams 
back  from  the  river.  To  the  westward  of  this  post  and  near  the  Black  Hills  cedar 
grows  in  considerable  quantities. 

The  country  in  this  vicinity  is  well  watered.  There  is  a  great  proportion  of  rich 
land,  covered  with  the  tin(?st  of  grasses.  Timber  grows  wheievor  it  can  lind  a  secure 
footing.  There  are  indications  evory where  that  aU  thisn'.;^iun  was  once  covered  with 
timber.  Pieces  of  jietrilied  wood  are  found  everywhere,  and  occasionally  petrihcd 
stamps  and  logs.  In  my  o]>inion,  protection  of  the  country  from  prairie  tires  is  all 
that  is  necessaiy  to  reclothe  the  whole  country  with  trees.  Of  course,  settlement  and 
the  consequent  plowing  of  the  land  and  making  roads  is  the  siirtjst  way  of  increasing 
the  gro\vth  of  fon^st  trees,  as  the  plowed  land  and  roads  check  the  spn^ad  of  fire. 

5th.  The  rate  of  decrease  in  the  amount  of  timber,  and  th-;  cause  of  such  decrease, 
as,  for  instance,  by  lire  or  through  the  agency  of  man:  Near  this  post  and  agency, 
and  near  other  ^xists  and  agencies,  and  at  wood-yanlsalon;ctiie  Missouri  River,  timber 
has  decreased  at  nearly  the  rate  of  one-fourth  per  annnui,  through  thea'jency  of  man, 
that  is,  by  cutting  wood  fi^r  fuel  for  posts  aud  steamboats,  and  Ibr  building  pur)>osos. 

Within  live  miUis  of  this  iM)st  there  are  probably  not  tro«.'S  enough  remaining 
to  supply  this  post  and  agency  with  fuel  for  another  year  after  the  present,  say 
three  thousand  cords  of  wochI.  Of  course,  yov.:i/  trees  aic  grov.ing  all  the  time,  but 
near  posts  iht^y  d<»not  grow  fast  enoiigh  to  supplv  tluMvasio  ov  «U*structirm  of  f)ld  trees. 
Another  cause  of  the  decrease  of  the  (^nantity  ot  timber  is  the  constant  wa.shing  away 
of  the  woodland  ami  trees  in  th«'  spring  and  sununer  moot  In  by  the  action  of  the 
Missouri  River.  This  r:ius<>  proS;.My  dcH^reases  the  quaiivLty  of  timber  at  least  ten 
l^er  cent,  annually;  but  while  timber  land  is  being  cf»M  jintiy  >.'. ashecl  aAvny  on  one 
side  of  the  river,  it  is  constantly  forming  on  the  o])])o^ite  siile,  and  a  little  below  the 
point  washed  away.  The  new  land  that  is  being  coustant'»y  rc>nnt\'l  appears  lirst  as  a 
stri])  of  Band  adjoining  the  main-laiid.  About  the  second  year  it  is  covered  over 'with 
a  thick  growth  of  red  willow;  then  a  few  cottonwoods  iippear  on  the  higher  points 
and  ridges.  Each  successive  annual  overflow  raises  th;>  sand-bar  and  deposits  mud 
and  clay  on  it,  which  are  wed  fast  by  the  willows.    The  decaying  leaves  assist  in 
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»  • 

thickening  tho  soil;  tlie  cot  ton  woods  spread  ovtr  it,  and  in  fifteoji  or  twenty  y*  iirj»  it 
will  become  a  tiiio  piece  of  timber  land,  that  iB,  for  this  country.  It  is  estimatt'd  ihat 
at  leant  six  hi: ndrod  acres  of  pood  timber  land  have  been  waiihcd  a\vay  within  live 
njilori  of  ihis  post  within  tho  laat  three  years. 

Of  course  I  do  not  profoatj  to  be  accurate  in  the  estimates  I  make  of  tho  timbi  :*  laud 
was^jed  away  and  romainin^,  but  give  my  opinion  only.  Diroctly  in  front  of  thiH 
post,  and  for  two  miles  above  it,  alarge  body  of  land  ia  fonninj^  alon;;  the  west  bank, 
pusliing  the  river-bed  in  t>omei>lace8  nearly  half  a  mile  further  east  than  it  was  tbreo 
yeai*s  ago  at  thi)  same  i)oiijt.  It  must  be  observed,  however,  that  the  deSLruetion  of 
timl>er  near  the  j»otjta  far  exceeds  the  growth  of  it  on  the  now  lands. 

Gth.  Wholher  the  i)lanting  of  tr€H,'s  has  been  resorted  to,  and  with  wliat  success: 
Trei«  have  lieen  ^danted  at  Forts  A.  Lincoln  and  Kice,  and  at  this  post,  with  perlect 
success.  While  m  coinniaud  at  Fort  A.  Lincoln  I  caubtul  nearly  one  thousand  trees  to 
be  planted.  All  that  wrre  placed  in  suitable  ground  have  giown  liuely.  iSome  of  them 
died  because  they  v/cre  placed  in  hard,  diy  spotn,  and  some  from  tho  want  of  water; 
but  those  planted  in  the  (ianij>er  places  that  produce  high,  roaite  grass,  and  that  have 
Bufiicifjit  moisture  in  the  soil,  have  grown  with  great  rax)idity  and  have  become  beau- 
tiful shade  trees, 

Th«>  trees  planted  at  Fort  Rico  look  remarkably  thrifty.  The  majority  of  tho  troes 
planted  at  this  j)Oeit  last  8i)ring  by  my  directions  have  generally  grown  well;  but  as 
they  were  not  sutliciently  trimmed  when  transplanted  tiiey  have  not  thiiven  as  well 
as  they  would  otherwise  have  done.  When  trees  are  transplant^xl,  thrifty  young 
trees  about  two  inches  in  diameter  at  the  ground  should  be  selected.  All  tbo  branches 
should  bo  cut  olf,  also  the  main  trunk  about  8  or  9  feet  above  the  root.  They  should 
be  plaut4  >i  in  holes  about  30  inches  in  diameter  and  2  feet  deep;  shallow  and  narrow 
trenches  should  be  dug  so  as  to  conduct  the  snrface  rain-water  to  the  treo  for  a  dis- 
tance iyidi  1\  et  or  more.  The  arrangement  of  these  trenches  and  their  direction  must 
depend  on  the  sIoi>e  of  the  ground  It  is  well  to  have  the  loose  earth  around  the  tree 
one  or  two  inches  lower  than  the  ground  level,  so  as  to  hold  water.  For  shade  troos 
traiusplauting  is  tiie  best  method.  For  forests  and  plantations  slips  and  roots  should 
be  usi'd,  to  save  time  and  labor.  Eoots  enough  to  plant  can  always  be  found  along 
the  banks  of  the  riv<»r,  creeks,  and  sajd-bars.  I  have  never  planted  any  other  trees  in 
this  region  than  cot  ton  wood,  but  I  believe  soft  maple  would  llourish  hero  as  well  as 
the  native  trees  of  the  locality.  It  is  probable,  too,  tliat  sugar  maples  would  grow 
finely  along  the  streams  and  in  well-watered  places. 

If  striii'^ent  laws  could  be  passed  by  Congress  and  the  legislatures  tx)  i^revent 
prairie  tins,  it  ^^ould  bo  greatly  to  the  oenelit  of  this  region  of  country  in  respect  to 
the  growl ]i  of  tin)l)«.'r  and  the  preservation  of  grass  for  hay  and  grazing.  No  trees 
have  been  planted  by  private  parties  in  this  region,  for  the  reason  that  no  permanent 
settlenii  nl  can  be  made  on  the  reservation.  It  would  be  a  very  easy  and  economical 
matter  to  jdant  and  grow  all  the  timber  necessary'  for  fuel,  building  i)uri)oses,  and 
shelter  of  r,toek  in  this  i«)cality,  and  if  the  General  Government  wouldexercise  a  little 
care  to  prevent  tires  and  to  regulate  the  cutting  of  the  timber,  it  is  my  oi)iniou  that 
all  the  northern  half  of  Dakota  Territory  would  become  a  well-timbered  country  in 
hfteen  or  twenty  years. 

FORT  EIOE. 

LiUitudo,  11)^  30';  lougitude,  lOO^  34'.    On  tho  right  bank  of  tho  Mis- 
soiu'i  Kivcr. 
Dr.  Jii.AiR  D.  Taylor,  assistant  surgeon,  U.  S.  A.,  says: 

I  have  tbo  honor  to  submit  the  following  report  on  this  re:x?rvation  and  ai\jacent 
count r.i.  a>.  ealbd  f<>r  in  circiilar  letter  of  tho  6th  instant  from  ilepartment  headquar- 
tei-s,  an<i  i>i  yonr  iud»)rsem»nt  of  the  11th  instant  referring  the  same  to  me: 

1st.  'I  lie  pi-eM-nt  extent  of  the  forest  area:  The  forest  on  this  reser\'ation,  with  the 
exception  ola  lew  isolated  clumps  of  small  trees  in  hollows  and  ravines,  is  confined 
exclusively  to  th»>  ilissonri  River  bottoms  and  thoso  ot  tho  Cannon  Ball  River.  North 
of  the  i^o.st  is  a  large  bottom  about  four  and  a  half  miles  in  length,  and  varying  from 
one-half  mil. '  to  seven  and  a  half  miles  in  width.  Nearly  eight  miles  further  up  tho 
river  is  auo.  iier  boiiom  not  cpiite  so  large.  On  the  south  side  of  the  post  is  a  narrow 
strip  of  (inilKTi  tl  bottom  extending  to  the  Cannon  Ball  Kiver,  eight  miles  below. 

The  lat  ler  i  ivi  r  Inis  nanow,  tiuibered  low-lands  on  each  side.  Oi)jiosite  tho  post,  on 
the  east  ))ank  t>l"  tlic  Missouri,  is  a  small  bottom  one  and  a  half  miles  long  and  one- 
half  mile  v»'i(le.  On  the  same  si(b!i  of  the  river,  sevi'u  miles  north,  is  a  large  bottom  of 
about  tlio  sail,-  :ir.'a  as  1lie  one  lirsi  mentioned,  and  well  timbered. 

On  all  the  e  bcutonis  the  original  gro^^  th  of  timber  is  very  scarce  and  is  confined  to 
a  few  lar':;*^  trees  v«rv  nineh  scatlered.  The  majority  of  the  trees  are  the  growth  of 
the  last  thirty-eight  or  forty  years. 

Oil  nearly  all  of  the  low-lands  mentioned  the  forest  confititutcs  about  one-half  of 
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the  area,  and  I  have  made  a  calculation  based  npon  this  fact,  giving  4^430  aoroB  MfhA 
amount  of  timbered  land  along  the  Missouri  from  eight  miles  below  this  post  to  twdw 
miles  above. 

2d.  The  lines  of  natural  drainaee :  These  are  constituted  from  south  to  north  by 
the  Cannon  Ball  River,  Mule  Creek,  just  below  the  post  and  on  the  east  bank  of  the 
Missouri,  and  Lone  Lake  Creek,  opposite  this  point.  All  these  streams  run  eemenJly 
east  on  the  west  side  of  the  Missouri,  and  in  the  reverse  direction  on  the  omer  side. 
Besides  these,  the  country  is  intersected  by  many  wet- weather  ravines  numing  per- 
pendicular to  the  Missouri,  with  secondary  gulches  emptying  at  right  angles  to  uiem. 

3d.  The  elevation,  whether  ascertained  barometrically  or  otherwise,  and  the  laiii- 
tsMf  and  the  manner  in  which  both  have  been  ascertained :  The  elevation  at  this  jfcisA 
is  2,200  feet  above  the  sea  level ;  it  was  ascertained  barometrically  by  some  engineer 
officer  whose  name  is  not  recorded.  Appended  is  an  abstract  marked  A  (see  Ap- 
pendix), giving  the  rainfall  and  average  yearly  temperature  from  May,  1870,  to  No- 
vember, 1877.  This  has  been  compiled  from  the  meteorological  records  of  the  post 
hospital.  It  will  be  seen  that  nearly  all  the  precipitation  takes  place  from  Apm  to 
November,  and,  what  is  not  shown  on  the  abstract,  more  than  half  of  the  rainfall  occnn 
in  Ma^  and  June.  It  will  also  be  noticed  that  the  rainfall  is  increasing  rather  tim 
diminishing. 

4th.  The  various  characteristics  of  the  timber,  and  the  extent,  oonditiom  and 
growth  of  such  timber,  together  with  any  information  of  interest  connected  with  the 
general  subject  of  the  forestry  of  the  country :  There  are  only  four  varieties  of  timber 
nsefiil  for  fuel  or  lumber  in  the  forest  area  above  mentioned,  viz.,  cottonwood,  dm, 
ash,  and  a  very  small  proportion  of  oak.  Of  these,  cottonwood  constitutes  nine-tenthf 
of  the  forest,  and  if  well-seasoned  makes  excellent  fuel  and  fair  lumber,  bat  in  Iti 
green  state  it  retains  water  like  a  sponge,  will  not  bum,  and  warps  in  tne  moot  !»• 
markable  manner.  The  cottonwood  grows  very  rapidly,  but  decays  very  soon  altar 
reaching  a  diameter  of  two  or  two  and  a  half  feet.  Most  of  the  forest,  as  heforo 
mentioned,  consists  of  comparatively  young  trees  which  are  repairing  to  some  extonl 
the  waste  among  the  older  ones.  With  such  a  rainfall  as  we  have  had  for  Bcmal 
years  past,  there  is  no  reason  why  trees  should  not  grow  on  the  prairie  if  properly 
transplanted. 

5th.  The  rate  of  decrease  in  the  amount  of  timber  and  the  cause  of  such  deGreaae, 
as,  for  instance^  by  fire  or  through  the  agency  of  man :  Timber  in  the  bottom  lands 
of  the  Missouri  is  seldom  if  ever  injured  by  fire,  because  at  the  time  when  piaiiie 
fires  generally  occur  out  here  the  grass  in  the  bottoms  is  not  dry  enough  to  bum  to 
any  extent,  and  e^en  if  it  does,  the  heat  is  seldom  great  enough  to  des&oy  even  tht 
undergrowth. 

The  destruction  of  timber  in  this  country  is  chiefly  through  the  agency  of  man- 
cutting  wood  for  posts  and  for  steamboats.  There  are  other  agencies,  however,  whidh 
may  be  mentioned,  such  as  the  undermining  of  its  banks  by  the  Missouri  River,  which 
annually  swallows  many  acres  of  fine  trees,  converting  them  into  dangerous  snags  or 
soggy  drifb-wood.  The  annual  spring  overflow  of  the  river  leaves  uie  bottoms  in 
many  places  waist  deep  in  water  nntu  the  middle  of  summer,  thereby  hastening  the 
process  of  decay  in  such  trees  as  are  already  affected.  The  high  winds  of  spring  and 
autumn  generally  prostrate  a  large  number  of  trees  which  have  passed  the  vigor  of 
Iheir  growth.  To  those  might  be  added  tbe  destruction  caused  by  beavers  on  snoh 
sf^^ams  as  they  inhabit,  e.  ^.,  the  Cannon  BaU. 

It  is  almost  impossible  to  state  with  any  mathematical  certainty  the  rate  of  deoiease 
of  timber,  but  in  my  opinion  at  least  one-fourth  more  timber  is  annually  deslxoyed 
than  is  replaced  by  a  new  growth,  and  it  is  the  agency  of  man  which  throws  the  bal- 
ance on  the  losing  side,  the  process  of  nature  pro  and  can  being  in  equilibrium. 

6th.  Whether  the  planting  of  trees  haa  been  resorted  to ;  and  if  so,  whether  by 
shoots  or  transplanting,  and  with  what  success :  Except  inside  of  garrisoned  poets 
I  know  of  no  general  attempt  to  plant  trees.  Transplanting  has  been  successnil  at 
this  post,  many  of  the  cottonwoods  on  the  parade  being  taller  than  the  houses,  and 
from  four  to  ten  inches  in  diameter  after  five  or  six  years^  growth.  The  great  diffi- 
culty in  sotting  out  trees  on  the  open  prairies  is  the  certainty  of  being  blown  down  by 
high  winds  before  they  have  acquired  sufficient  root  to  support  themselves.  Quite  a 
large  tree  was  destroyed  in  this  way  inside  of  tho  garrison  in  1876. 

The  only  way  to  make  transplanting  successful  out  of  tho  bottoms  would  be  to  begin 
along  the  ravines  and  bottoms  and  gradually  extend  toward  the  prairie  as  the  trees 
become  numerous  enough  to  ofler  a  barrier  to  the  wind.  I  know  nothing  of  setting 
out  shoots,  and  do  not  believe  it  would  succeed. 

FORT  A.  LINCOLN. 

Latitude,  4Go  46'  17'' 5  longitude,  100^  60'  37".    On  the  right  bank  <rf 
Missouri  River.    The  average  monthly  rainfall  from  November  1, 1876| 


P0RE8TBY.  529 

to  October  31, 1877,  was  2.17  inches,  ascertained  by  gauge.    Elevation 
2,211  feet,  determined  barometrically. 
Major  J.  G.  Tilfoed,  Seventh  Cavalry,  says : 

The  forest  area  of  this  reservation  is  about  thirty-two  himdred  acres  approziinately, 
as  follows :  Sibly  Island,  twelve  hundred ;  first  point  below  the  post,  tnree  hundred ; 
second  point  below  the  post,  seventeen  hundred. 

The  timber  on  the  first  is  very  sparse,  the  best  having  been  out  to  supply  the  post 
with  fuel  and  for  building  jpurposes.  % 

A  growth  of  young  trees  is  springing  up  on  the  river  front,  but  wiU  not  be  available 
for  fuel  within  ten  years.  The  timber  on  second  point  is  of  larger  gowth  and  almost 
in  its  primeval  state,  very  little  havingbeen  cut  hj  the  whites.  There  is  also  quite 
a  forest  of  box-elder  only  fit  for  fueL  The  timber  is  almost  entirely  of  oottonwood ; 
there  is  some  ash  and  a  very  little  oak,  known  as  scrub  oak.  The  only  decrease  ob- 
servable is  by  the  agency  of  man. 

Tree  planting  was  first  resorted  to  (at  the  cavalry  barracks)  in  the  spring  of  1874. 
The  first  trees  were  very  large,  and  although  great  care  was  ti^en  to  save  them,  they 
all  or  nearly  all  died  during  the  heat  of  summer.  These  trees  have  been  replaced  by 
smaller  trees  which  have  now  become  rooted  in  the  soil  and  promise  to  do  welL 

Although  I  have  not  seen  it  tried  at  this  post,  but  at  places  along  the  Missouri  Biver, 
slips  cut  &om  Cottonwood  have  been  started  in  the  spring,  and  &ev  grow  so  rapidly 
that  orchards  of  several  hundred  trees  were  seven  and  eight  feet  high  in  two  yeaia 
after  planting. 

FOBT  STEVENSON. 

Latitude,  47^  34' ;  longitude,  lOlo  26".  On  the  left  bank  of  the  Mis- 
souri' Biver.  The  rainfall  for  the  year  1877  up  to  Kovemb6r«'16  uras 
10.13  inches-measured  by  a  gauge. 

Major  O.  H.  MooBE,  Sixth  Inlantry,  says: 

The  original  forest  area  of  this  reservation  was  comprised  in  the  bottom-lands  a4J»- 
cent  to  the  Missouri  River,  but  praoticiJly  no  forest  now  exists,  aJl  the  larger  trees 
(principally  cottonwood)  for  ten  miles  either  way  having  been  out  for  various  pnx^ 
poses.  In  the  early  days  the  wood  oontraotois  drew  heavny  upon  the  timber  near  tha 
post,  and  later  all  that  remained  has  been  used  from  time  to  mne  in  the  oonstmotion 
of  various  log  buildings,  so  that  the  only  trees  now  upon,  the  reservation  we  small 
cottonwoods,  nardly  more  than  saplings.  Prairie  fires  usuaUy  occur  every  fall,  and 
their  effect  may  be  to  keep  down  any  growth  of  forest  that  might  spring  up  in  the 
coulisse  near  the  bluffs,  but  to  these  fires  cannot  be  attributed  m  any  degree  the  de- 
struction of  such  timber  as  formerly  existed  in  the  bottoms.  To  obtain  £>gs  of  over 
six  inches  in  diameter  it  is  now  necessaiy  to  raft  them  down  from  a  xx>int  some  thirty 
miles  up  stream,  on  the  opxK>site  bank  of  the  river.  The  most  ext^isive  forest  in  this 
whole  vicinity  is  the  finely  timbered  country  of  the  Mouse  BivcTi  some  sixty  miles 
away. 

The  transplaHting  of  trees  for  foliage  has  been  undertaken  to  a  limited  extent,  but 
the  result  of  some  five  years'  experience  has  not  been  encouraging,  though  in  a  few 
instances  good,  substantial  trees  have  resulted.  Cott<mwood  has  been  uie  variety 
heretofore  planted,  but  the  past  year  a  few  ash  trees  were  set  out  and  appear  to  be 
thriving  at  present. 

FOBT  BUFOBD. 

Latitude,  48o ;  longitude,  103o  6T  3(V'.  On  the  left  bank  of  the  Mis- 
souri  River,  near  the  moutn  of  the  Yellowstone.  The  elevation  is  1,933 
feet,  determined  barometncaUy. 

Colonel  Daniel  Huston,  Sixiih  Infiantry,  says: 

In  reply  to  circular  letter  dated  Headquarters  Department  of  Dakota,  Saint  Paul, 
Minn.,  November  8,  1877,  I  have  the  honor  to  state: 

Ist.  The  growth  of  timber  is  conjOined  to  the  flats  pertai^qng  to  the  Missouri  and 
Yellowstone  Rivers,  as  a  rule  being  on  alternate  points  on  ^Mpte  sides  of  the  river, 
said  points  being  from  one  mile  to  three  miles  wide  at  ihe  nSS^kud  running  out  to  a 
point. 

The  timber  down  the  Missouri  Biver  on  reservation  and  ad[iaoent  country  is  dense, 
and  not  cut  out  to  the  extent  of  that  above  ttie  post.  The  timber  up  the  Yellowstone 
IS  of  a  larger  and  finer  quality  than  on  the  Missomi  River.  It  is  principaUy  ootton- 
wood, with  a  very  little  ash  and  elm,  with  scrub-cedar  in  the  blujQfs  on  the  river. 
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Sd.  The  lines  of  natural  drainage  are  very  fine  on  the  north  and  east  of  the  pott, 
beine  drained  by  the  Mnddy  Creek  that  rises  to  the  northwest  from  the  fort,  its  geo- 
eral  oireotion  to  its  month  being  sontheast,  entering  the  Missouri  River  aboat  twenty- 
fiye  miles  east  of  the  post.  From  ten  miles  baek  from  the  garrison  the  draimige  is 
into  the  ereek  and  its  tributaries.  To  the  west  is  the  Little  ^ddy  Creek  that  riMS  to 
the  north  and  runs  south  to  its  mouth,  entering  the  Missouri  River  about  twelve  milM 
west  of  the  iK>st.  These  creeks  have  numerous  tributaries.  There  are  also  on  the  le- 
■ervation  numerous  small  creeks.  South  of  the  Siissouri  River  the  drainage  is  confined 
to  the  Yellowstone  River  and  its  tributaries. 

The  snrfa^  draining  of  the  area  occupied  by  the  post  is  excellent — a  depreesioii  on 
either  side  of  it  slopmg  gradually  toward  the  river,  and  the  gradual  descent  of  the 
ground  intervening  oetween  the  post  and  the  river  at  the  south  afford  a  natural 
water-flhed  that  entirely  prevents  the  accumulation' of  stagnant  water,  except  for 
brief  intervals  after  heavy  storms.  The  flood  plains  or  bottom-land  of  the  IGs- 
■onii  River  is  from  forty  rods  to  several  miles  in  width,  and  at  intervals  of  several 
years  is  covered  with  water  from  unusual  rainfalls  or  meltins;  of  large  masses  of  snow. 
Baok  of  this  is  a  grassy  plain  of  from  one  to  five  miles  in  width,  extending  to  the  ibot 
of  the  hills.  T£xmgh  this  plain  at  varying  distances  run  innumerabfo  ravines  or 
oonlisse  from  the  hills  to  the  basin  lands  of  the  river.  Admirable  surface  draininff  is 
thus  affordedj  and,  except  during  very  wet  seasons,  few  of  them  contain  water.  The 
water,  when  round,  is  apt  to  be  strongly  impregnated  with  sulphate  of  soda  and  lime, 
which  impart  to  it  a  narsh,  alkaline  taste.  The  deep  drainage  appears  from  the 
Btmoture  of  the  soilj  observed  in  digging  wells,  to  be  affected  by  percolation  of  the 
water  through  slanting  strata  of  gravel  and  sand  inclosed  between  layers  of  tenadout 
clay. 

3d.  The  elevation  of  the  post  above  the  sea-level  is  about  1,900  feet,  obtained  by 
barometrical  calculation.  The  amount  of  the  rainfall  for  the  past  ten  years  is  shown 
by  the  accompanying  table  (see  Appendix),  condensed  from  the  meteorologioal  register 
kept  at  the  post  nospital.  The  mode  by  which  data  were  obtained  was  oy  mcMoxe- 
ment  with  a  graduated  standard  of  the  amount  of  rain  caught  by  a  fonnel-ahaped 
vessel. 

The  violent  wind  usually  accompanying  rainfall  in  this  latitude  introduces,  I  thinki 
an  element  of  error  in  estimating  the  amount  of  precipitation  in  the  manner  above 
given,  and  it  would  seem  that  the  rainfall  must  be  greater  than  represented  by  this 
table. 

4th.  The  characteristic  growth  of  the  forests  in  this  vicinity  is  the  cottonwood  (PopmUu 
nwniUfera),  It  constitutes  the  bulk  of  the  trees  foimd  firinging  the  water-conrsea,  aod 
is  the  only  wood  available  in  anv  quantity  for  fuel  or  building  purposes. 

Among  other  representatives  of  the  forest  are  the  ash-leaved  maple  {Xegundo  aeeroidm)f 
the  red  osier,  dogwood  (ComiM  $toUmifera\  scattered  rather  sparingly  along  the  river 
banks.  Red  ce&x  of  a  small,  stunted  cnaracter  is  occasionally  found  on  the  hills. 
A  species  of  willow  finds  a  place  in  low  moist  ^prounds.  The  wild  plant  Jhrumu 
Amerioana  is  found  in  ravines  and  skirting  the  praine  side  of  the  wooded  river^banks. 
This  tree  bears  the  best  indigenous  frmt  this  country  affords.  The  choke-cheiXT 
(Prunu$  Virginiana)f  is  found  in  much  the  some  localities.  Both  varieties  are  iiwfiJtH 
m  number.  Among  the  shrubs  of  interest  for  their  economic  value  are  the  buffalo  oc 
bull  berry  (Shepheraia  argentea\  the  Missouri  currant  {Ribea  awreum)^  and  the  smooth 
white  ^oosebeiry  {Bibet  hirteltum).  The  timber,  with  the  exception  of  cottonwood. 
which  IS  of  insufficient  growth  or  magnitude  to  be  of  any  considerable  value,  is  abnost 
wholly  confined  to  the  flood  plains  of  the  Missouri  and  to  like  situations  along  its 
tributaries.  As  we  recede  to  the  interior  this  feature  gives  way  to  rolling  plains, 
covered  with  grass,  cactus,  and  sage  brush,  or  to  the  rugged,  arid  country  Enown  as 
the  ^^Bad  Lands.''  There  have  been  three  causes  undoubtedly  operating  in  this  sec- 
tion to  repress  the  extension  of  trees  beyond  their  present  habitat,  viz.,  prairie  fires 
and  drought,  and  the  high  and  almost  unintermitting  winds. 

M^  observations  lead  me  to  believe  that  the  cottonwood  cannot  be  transplanted  and 
cultivated  in  situations  remote  from  the  localities  to  which  it  is  now  conJ^ed  with 
any  success.  A  row  of  young  cottou^vood  trees  set  out  in  front  of  the  post  hospital 
some  seven  years  ago  have  not  thriven  well,  although  they  have  had  special  care. 
Only  two  of  them  have  in  that  time  grown  to  tlio  heignt  of  aoout  ten  feet ;  the  others 
are  still  mere  bushes,  not  more  than  throe  feet  high.  I  have  not  heard  of  their  suc- 
cessful culture  anywhere  in  this  vicinity.  Among  the  indigenous  shrubs  and  treea 
above  enumerated  are  some  that  might  with  advantage  be  introduced  into  the  poet. 

6th.  The  decrease  in  timber,  in  my  opinion,  is  very  rapid,  owing  almost  entirely  to 
wood  being  cut  for  steamboats  and  tilling  the  contracts  tor  the  post. 

6th.  With  the  exception  of  the  trees  before  mentioned,  as  juanted  in  frt>nt  of  tkb 
post  hospital,  no  attempt  has  been  made  towards  growing  the  same.  The  hospital 
trees  were  transplanted  with  the  suocess  noted  above. 


FORESTKT.  531 

MONTANA  TEEKITORY. 

FORT  KEOGH. 

Situated  on  the  Yellowstone,  near  the  month  of  Tongne  Eiver,  and 
about  one  hundred  and  ninety-four  miles  from  Fort  Buford.  Elevation 
2,832  feet,  determined  barometrically.  This  post  was  established  so 
lately  that  no  record  of  the  rainfall  was  kept  prior  to  August  1, 1877. 
Since  that  time  the  fall  has  been  as  follows : 

August 0.00 

September 0.70 

October 0.61 

November v - 0.46 

Total 1.77 

The  annual  fall  is  estimated  to  be  from  12  to  20  inches. 
Major  George  Gibson,  Fifth  Infantry,  says : 

The  timber  found  in  this  vicinity  consists  of  cottonwood  (principally),  together  with 
§ome  ash,  scrub-cedar,  and  pine.  A  tolerably  fair  body  of  ash  is  reported  on  Pumpkin 
Creek,  which  empties  into  Tongue  River  about  twelve  miles  south  of  this  post.  The 
cedar  and  pine  are  confined  to  loot-hills,  as  weU  as  ravines  running  up  into  the  blnfiOs. 
So  far  they  have  proved  of  little  or  no  value.  The  cottonwood  may  be  said  to  grow 
in  groves  of  various  extent. 

very  considerable  inroads  have  been  made  upon  the  timber  within  a  space  of  from 
ten  to  twelve  miles,  both  for  the  puri)08e8  of  fuel  and  for  constructing  the  post.  Po»- 
Bibly  next  year  or  the  siiccecding  one  it  will  bo  necessary  to  bring  a  sufficiency  of 
fliel  from  a  considerable  distance  by  rafting  it  down  the  Yellowstone  and  the  Tongne. 

It  will  be  seen  from  the  above  that  a  great  deal  of  timber  has  been  cut,  and  will 
for  some  time  continue  to  be  cut,  along  the  Missouri  and  Yellowstone  Kivers  and 
vicinity.  The  military  posts,  the  Indian  agencies,  and  steamboats  consume  immenae 
quantities  of  wood. 

FOET  CUSTEE. 


Situated  at  the  junction  of  the  Big  Horn  and  Little  Big  Horn  Eivers 
about  fifty  miles  from  the  Yellowstone.    Elevation  3,450  feet,  detenninea 
barometrically. 

Lieutenant  Colonel  G.  P,  Buell,  Eleventh  Lifiaiitry*».reports  that 
the  present  extent  of  the  forest  area  consists  of  a  belt  of  nmber  averag- 
ing half  a  mile  in  width  from  the  post  up  the  Little  Big  Horn  and  Big 
Horn  Eivers  for  a  distance  of  some  thirty  miles.  The  timber  consists  of 
cottonwood,  ^'  of  fine  growth  and  thickly  planted.''  "About  eightecoi 
miles  i'roiii  the  post  a  ridge  runs  east  and  west,  fairly  covered  with  a  good 
growth  of  fine  timber.  With  this  exception  and  near  the  rivers  the 
country  is  bare." 

FORT  BENTON. 

Latitude,  47^  40'  38'';  longitude,  llOo  39'  48".  In  the  town  of  Fort 
Benton,  at  the  head  of  Missouri  navigation.  Elevation  2,663  feet,  as- 
certained barometrically.  Kainfall,  from  November  24,  1876,  to  No- 
vember 25,  1877,  was  16.74  inches. 

Major  GuiDO  Ilgis,  Seventh  Infantry,  says : 

The  TetoTi  Ri  vor,  the  northern  boundary  of  the  reservation,  has  a  few  smaJl  cotton- 
wood troi's  ill  its  \  alloy.  The  Teton,  some  miles  above  the  reservation,  iswoU  wooded 
with  cotTonv.  ood.  TliojiiouutaiDs  are  well  wooded  with  pine.  The  timber  along  the 
river  bouonis  is  f,'<  lUTally  cottonwood  of  several  varieties  and  willow,  generally 
small  trees,  though  in  somo  instances  they  gain  a  diameter  of  two  or  more  feet.  The 
cottonwood  is  unlit  for  lumber,  but  makes  very  fair  fire- wood.     The  monntains  are 

generally  cuvered  with  pine  trees  of  moderate  size,  which  are  largely  used  for  timberi 
ut  they  are  too  knotty  for  limiber  of  the  finest  quality. 
Along  the  ^lissouri  Kiver  and  its  tributaries  the  rat^  of  decrease  ia  yeiy  l^rgei 
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threatening  total  destmction  to  the  forest  at  no  very  distant  fatnie.  This  is  owing 
to  the  large  amount  of  wood  cntjfor  the  use  of  steamboats — ^large  as  compared  with  the 
supply.    In  those  regions  farther  from  the  river  the  rate  of  decrease  is  less. 

A  few  trees  have  been  x^lanted  in  the  town  for  shade-trees.  They  were  tnns- 
planted.  The  oldest  transplanted  trees  have  now  been  out  about  two  yean  and  ait 
thriving  welL     They  require  irrigation. 

CAMP   BAKER. 

Latitude,  40^  40'  44" ;  longitude,  llio  11'.  In  Smith's  Eiver  Vall^. 
Elevation,  4,538  feet,  determined  barometrically.  The  rainfall  for  1876, 
as  given  by  the  gauge,  was  17.49  inches. 

fiieutenant  Colonel  C.  C.  Gilbebt,  Seventh  Infantry,  says: 

The  trees  of  the  adjacent  country  are  pines,  and  are  almost  exclusively  foimd  on 
the  hills  and  mountam  rang^es,  and  the  body  of  timber  on  the  latter  is  nearly  always 
heavy,  and  on  the  lower  mils  it  is  light  and  scattering.    TBe  timber  is  entiidy  of 

I  line  and  covers  the  mountains  in  dense  masses  and  large  growth,  and  wiU  mi^  £yx 
amber  at  the  saw-mill. 

The  rate  of  decrease  of  timber  has  been  inconsiderable,  if  at  aU.    The  deGveaM  fin 
fuel,  fencing^  and  building  material  is  compensated  for  by  the  natural  inoieaae. 
Tne  planting  of  trees  at  this  post  has  been  tried,  but  without  BucceeSy  owii 
the  hign  windS. 

FOET  SHAW. 


owing  to 


Latitude,  47©  3(K  33" ;  longitude,  llio  48'  19''.  On  the  right  bank  of 
Sun  Eiver.  Elevation  not  known.  The  annual  rainfall  varies  consid- 
erably, the  maximum  for  eight  years  being  (1876)  14.62  inches  and-  tiie 
YniTiimnTn  (1874)  4.24  inches ;  the  average,  8.52,  ascertained  by  means  of 
gauge. 

Colonel  John  Gibbon,  Seventh  Infitntry,  says : 

The  only  timber  on  this  reservation  is  thinly  scattered  oottonwood  along  Snn 
River.  On  the  mountains,  situated  from  twenty-five  to  fifty  miles  from  the  pose,  im- 
mense masses  of  pine  timber  exist.  Most  of  the  timber  on  the  mountains  is  pine  and 
fir,  of  an  excellent  quality  generally  and  sometimes  very  larse.  There  are  imm^Mrp^ 
quantities  of  it.  The  growth  of  cotton  wood  of  three  kinds,  iQong  the  river  bottomi^ 
is  not  heavy,  and  most  of  it  in  this  region  has  already  been  cut  for  fire- wood. 

Immense  quantities  of  the  timber  in  the  mountains  is  almost  annuaUy  destroyed  by 
fire.  The  rate  of  decrease  cannot  be  estimated  with  any  accuracy.  Except  in  the 
vicinity  of  the  more  thickly  settled  portions  of  the  Territory  the  decrease  is  caused  Inr 
fire.    Near  the  settlements  it  is  removed  in  large  quantities  for  lumber  and  fire-woodL 

Large  numbers  of  trees  have  been  planted  in  the  garrison,  water  being  suppUed  by 
irrigation.  All  the  trees  have  been  transplanted  in  the  winter  time  and  a  vast  major- 
ity have  succeeded.  The  varieties  are  tm-ee  species  of  cottonwood,  the  quaking  aspi 
and  fir.  The  latter  do  not  succeed  well.  The  quaking  asp  has  had  only  one  yean 
trial  and  is  succeeding  tolerably  well.  The  cottonwood  succeeds  best,  and  wiU  grow 
in  almost  any  soil  if  plentifully  8ui)pliod  with  water. 

FORT  ELLIS. 

Latitude,  45o  4(K  15'' ;  longitude,  llOo  5(K  04".  In  the  eastern  end  of 
the  Gallatin  Valley,  on  the  left  bank  of  the  East  Gallatin  River.  Ele- 
vation, 4,747  feet,  determined  barometrically.  The  rainfall,  as  ascer- 
tained by  the  gauge,  is  sho\vu  by  the  following  table  for  the  years 
1876-^77 : 


Honth. 


1876. 

July 

Angofit 

September 

October 

November 

December 


Fall  in 
iiicbes.  !i 


Month. 


0.18 
2.01 
0.75 
0.69 
0.83 
1.07 


1877 

January 

February 

March 

April 

May 

June 


inches. 


0.48 
0.43 
L30 
0.8t 
4.28 
2.80 


OH  a  total  fall  of  15.24  inches. 
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Major  James  S.  Brisbin,  Second  Cavalry,  says: 

The  present  extent  of  forest  area  of  the  Fort  Ellis  Reservation  is  ahoat  fifteen  thou- 
sand acres.  The  mountains  in  the  southern  part  of  the  reservation  are  clothed  with  foresta 
of  white  pine,  red  fir,  and  cedar.  The  extent  of  each  kind  of  timber  cannot  be  exactly 
told,  but  their  condition  is  very  good,  and  they  grow  very  thick,  but  not  heavy.  There 
is  alHO  some  aspen  and  spruce  in  small  quantity,  and  cottonwood  grows  along  the 
banks  of  the  East  Gallatin  and  in  the  bottoms  of  the  creeks,  but  not  to  such  an  extent 
as  to  be  of  any  material  use. 

Assistant  Surgeon  L.  M.  Maus,  U.  S.  A.,  in  a  rei)ort  referred  to  me, 
says: 

Cottonwood  is  the  principal  timber  between  the  Cheyenne  River  and  Standing  Rock ; 
although  there  is  quito  a  good  proportion  of  burr-oak,  elm,  ash,  and  willow.  Cot- 
tonwood is  found  in  large  quantities  in  the  bottoms  of  the  Cheyenne,  Moreau,  and 
Grand  Rivers.  About  fifteen  miles  southwest  of  the  post  (Standiug  Rock),  between 
Oak  Creek  and  Swift  Water  Creek,  is  a  section  of  tne  country  which  is  broken  by 
many  ravines,  all  of  which  are  well  timbered  with  the  burr-oak.  The  oak  wood  is 
found  principally  in  the  ravines  which  intersect  the  different  rivers  and  creeks.  The 
bluff  surrounding  the  Cheyenne  River  is  tolerably  well  covered  in  some  places  with  a 
cedar  growth.  The  bottoms  of  the  rivers  and  creeks  also  contain  a  growth  of  red  and 
white  willow,  wild  plum,  and  bullberry  bushes. 

AKIZONA  TEEEITOEY. 

Captain  J.  H.  Coster^  Eighth  Cavalry,  A.  D.  C,  acting  engineer 
officer  for  the  Military  Division  of  the  Pacific,  fnmishes  the  following 
report: 

GRANT  CAM!'. 

Situated  4,833  feet  above  sea-level,  on  the  nortliwestem  base  of  Graham  or  Sierra 
Bonita  Mountains,  on  a  sort  of  mesa  sloping  towards  an  extensive  plain  about  fifteen 
miles  wide  and  over  one  hundred  miles  long.  On  this  plain  there  are  no  trees  of  any 
kind  south  of  Camp  Grant,  but  scattered  mesquite  (bnsh)  to  the  northward  and  to  the 
valley  of  the  Gila  River.  Abundant  mesquite  is  to  be  found  on  the  mesa  between 
elevatjons  4,000  and  6,000  feet.  This  timber  ia  intermixed  with  two  varieties  of  oak 
and  one  of  juniper,  up  to  an  elevation  of  7.000  feet. 

On  the  mountain's  sides,  foot-hills,  and  oetween  7,000  and  10,500  feet  (highest  peak 
of  Graham  Range),  white  and  yellow  pines  and  fir  grow  in  sufficient  quantities  to  be 
called  forests,  scattered  through  which  is  found  one  species  of  juniper.  This  timber  is 
of  great  commercial  value  if  the  rugged  ch'Aracter  of  the  mountains  will  permit  of  ex- 
tended use. 

The  margins  of  the  numerous  small  streams  are  lined  with  cottonwood  trees  till  the 
mesa  is  reached,  where  the  streams  sink  and  the  wood  disappears. 

Rainfall,  1873,  18.28;  1674,16.92;  1875,20.72;  1876,20.12;  1877,  7.27  inches. 

CAMP  APACHE. 

Latitudo,  3?.^  AC  47" ;  ion":itude,  109°  54'  40".  The  camp  is  situated  nearly  in  the 
centre  of  the  San  Carlos  Indian  R^jservation,  in  the  White  Mountains.  The  streams 
near  it  are  the  cast  and  north  forks  of  the  White  River.  The  cafions  make  the  lands 
bordering  on  thtui  useless  for  any  extended  system  of  agriculture,  and  the  small  spots 
that  are  capable  of  cultivation  are  only  suitable  for  Indians  to  raise  their  com  on. 
The  tirnbfi  in  the  vicinity  of  f  he  post  is  cedar  and  juniper.  About  nine  miles  from 
the  post  tliiMt  ;ire  qniic  extonf  ive  pineries,  extending  probably  ten  miles  to  the  north. 
Has  no  in  ri  uinonis  to  detenrJne  elevation  of  mountains  in  vicinity,  but  refers  to  the 
report  nivl  maps  of  Lieutenant  Wheeler,  Corps  of  Engineers,  U.  S.  A.,  for  this  in- 
formation. 

CAMP  BOWIE. 

Latitudes  3J  ^  08'  W  ;  longitude,  109°  22'  45".  The  forestry  of  this  portion  of  the 
Territory  is  nn import  .vat.  The  timber  is  not  plentiful,  and  is  found  only  on  the  north- 
western slo]io  of  (he  laountaiu  ranges,  principally  the  Chiricahuas,  at  an  elevation  of 
about  3,500  1  o  \,>(}C,  feet.  The  principal  growths  of  timber  are  pine  and  oak.  Spruoe, 
cedar,  sycanioie,  raul  walnut  of  dwarf  species  are  also  found. 

In  some  of  the  iarger  caiions  pine  attains  a  great  height,  and,  where  well  protected 
from  the  strong  y,  inds,  grows  in  abundance. 
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The  extent  of  the  forest  area  is  abont  580  square  miles. 

The  lines  of  drainage  are  northwest  and  west,  mostly  sahterraneons,  and  empty  into 
the  Gila  River. 

The  principal  rainfalla  occnr  in  July  and  Angnst ;  the  amonnt  of  rainfall  dnxinc 
those  months  in  187(5  was  8.55  incheSi  and  in  1877  8.00  inches.  The  totski  amount  <n 
rainfall  during  the  past  two  years  was  26.55  inches.  Very  light  and  ocoasionkl  ftlk 
of  snow  occur  during  the  winter  months. 

FORT  YUMA. 

Latitude  32°  43'  ?Q" ;  longitude,  114^  36'  09''.  The  post  commander  reporta  that  the 
post  is  on  three  sides  encompassed  by  the  river  bottom,  which  at  this  point  aYenuni 
about  five  miles  in  width.  These  bottom  lands  give  the  forest  area  of  thia  Yidmly. 
They  are  densely  covered  with  mesquite  and  an  undergrowth  of  arrow-weed*  Cotton- 
wood, willows,  and  mesquite  grow  on  the  banks  of  the  river  and  lacunas. 

The  Colorado  River  and  its  tributary,  the  Gila  River,  form  the  line  of  drainige  of 
the  surrounding  country. 

The  average  annual  rainfall  at  Fort  Tuma  for  the  last  five  years  has  been  4  indhei^ 
as  ascertained  by  actual  measurement.  This,  with  the  annual  OTerflow  of  the  Colo- 
rado River,  gives  sufficient  moisture  for  a  dense  growth  of  timber  on  the  bottom 
lands. 

None  of  the  trees  mentioned  attain  a  height  of  oyer  30  feet.  The  cottonwoodand 
willows  are  stripped  of  their  bark  and  used  for  building  fences  and  as  a  foondatum 
for  mud  roofs. 

Of  the  mesquite  tree  (a  tree  of  the  MimoBa  family,  with  thorns  and  small  pinnated 
leaves),  two  varieties  are  found  in  the  vicinity  of  Fort  Yuma,  the  long-pod  meoqaite 
(Algarohia  glandulosa)  and  the  iHcrew-pod  mesquite ;  the  former  bearing  a  pod  from  4 
to  6  inches  in  length,  and  the  latver,  as  the  name  implies,  bearing  a  pod  in  the  ahape 
of  a  screw,  from  two  to  three  inches  long.  These  pods  contain  from  six  to  twetfe 
beans^  inclosed  in  a  pulpy  substanc^i.  They  have  a  flavor  not  unlike  the  tamarind, 
contain  a  considerable  amount  of  saccharine  matter,  and  are  wholesome  and  nntri- 
tious.  Both  varieties  are  used  by  the  Yuma  Indians  for  food.  They  gather  the 
beans  in  large  quantities  when  ripe,  and  reduce  them  to  flour  by  grinding  between 
two  stones.  Xarge  quantities  are  also  sold  to  the  whites,  and  used  as  food  for  hanm 
uid  cattle.  The  mesquite  tree  also  fnruishes  a  kind  of  gum,  which  has  the  same  proper- 
ties as  gum  arabic,  and  can  be  used  fc«r  all  purposes  to  which  the  latter  is  appued. 
It  flows  from  the  bark  of  the  tree  durbxg  the  summer  months,  and  hardens  on  expo- 
sure to  the  air. 

On  the  mesas,  which  border  on  the  ri^'er-bottoms.  the  yegetation  is  rery  aoant,  and 
consists  of  a  few  stunted  mesquite  trees  ;\nd  several  varieties  of  oactnf. 

CAMP  M'DOWELL. 

Latitude,  33^  40' ;  longitude,  1 11^  40'.  Mesouite  wood  and  palo  vorde  abound  in  plen- 
tiful quantities  on  the  plains  surrounding  ttiia  post.  Cottonwood  is  plentifal  in  the 
Salt  River  bottom,  and  from  these  sources  tho  post  is  supplied.  As  the  mesquite  and 
palo  verde  are  of  Khort  growtli,  and  the  cotton  wood  found  only  in  the  bottoms,  it  can- 
not be  said  that  there  is  anything  like  a  fore&t  in  this  vicinity.  The  mesquite  and 
palo  verde  are  a  very  hard  wood,  the  former  of  a  dark  color,  the  latter  light.  Cotton- 
wood is  soft  and  light. 

The  elevation  of  the  i)ost.  taken  barometrically,  .is  1,800  feet  above  sea-leveL  Hie 
rainfall  at  the  post  during  the  year  1876  was  8.20  mcxhes. 

FORT  WIIIPPLE. 

Latitude,  3-lo33';  louf^itnde,  1V2P  30^.  The  command'ng  oflQcer  reports  that  the 
forestry  in  the  vicinity  of  this  post  consists  principally  of  pine  (pitch  and  spruce), 
juniper,  cedar,  scrub  oak,  and  some  inanzaTiifa.  A  belt  of  timber,  principaUy  pine, 
called  the  IJradshaw  timber-lxU,  extcTida  about  forty  mi]e.\  south  and  twelve  miles 
west,  and  is  about  twenty  miles  in  width.  To  the  east  thb  timber  (pine  and  scrub- 
oak)  extends  about  fonr  miles.  To  the  north  tliero  is  but  little  timber.  The  pine 
timber  is  rapidly  disappearing,  8up])lying  the  saw-mills  in  thiAf  ^-icinity,  and  for  roeL 
The  arable  land  is  not  very  extensive:  cultivation  is  confined  ^'>  valleys  that  retain 
moisture^  and  the  rauifall  is  principally  relied  upon  for  succefis.  In  very  dry  seasons 
the  crop  is  an  entire  failure.  An  instance  of  this  kind  occurred  last  ;year,  when  scaroelj 
g-ain  enough  was  raised  by  tho  farmers  to  supply  their  own  wants.  'Hie  largest  anUa 
nraot  (about  one  thousand  acres)  is  on  Willow  Creek,  and  three  or  fovix  thoosand  aovee 
will  cover  the  total  arable  land.    All  the  farmers  depend  on  the  natur^alifateEHra^lyi 
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tliere  being,  except  for  garden-spots,  no  irrifl^tion  by  aceonias.  There  are  bat  few 
streams  of  water,  and  none  that  can  be  reliea  npon.  Granite  Creek,  in  the  neighbor- 
hood of  the  post,  is  meet  of  the  time  witJiont  running  water,  and  the  snpply  wt  tbi 
post  is  obtained  from  wells  sunk  in  the  bed  of  the  creek. 

The  principal  prodncta  in  this  vicinity  are  com  and  potatoes.  Good  grating  is  to 
be  found  in  tavorable  seasons. 

CAMP  LOWELL. 

Latitude,  32^  12"  55'' ;  lonoritnde,  llO^  52^  55''.  This  post  is  located  on  the  Billltow 
about  eight  miles  south  of  the  hii^hest  peak  of  the  Santa  Catarina  Mountains,  aboai 
seven  miles  east  of  Tucson,  in  Pima  County,  Arizona.  Latitude,  32^  Vtf  north;  longi- 
tude, 33^  49'  west ;  altitude  about  2,530  feet  above  the  sea  by  barometer. 

The  Rilllto  River  takes  its  rise  by  three  distinct  streams  in  the  Santa  Catarina 
Mountains.  This  river,  or  rivulet,  and  the  branches  which  unite  to  form  it,  like  the 
majority  of  the  streams  in  Arizona,  sink  in  many  places,  and,  runninff  under  ground 
for  some  distance,  rise  a^ain.  It  is  insignificant  in  size  at  this  point,  but  its  bed  en- 
larges as  it  descends  to  join  the  Santa  Cruz,  nine  miles  north  of  Tucson.  Its  waters 
cease  to  run  above  ground  about  a  mile  below  the  camp,  and  do  not  rise  again  until  they 
Join  the  Santa  Cruz.  The  alluvial  deposit  at  this  camp  is  about  two  feet  deep,  resting 
on  a  layer  of  calcareous  sedimentary  deposit  from  two  tK>  four  feet  in  thickness.  Under- 
neath this  is  a  layer  of  gravelly  earth  about  fifteen  feet  thick,  and  below  that  a  steatum 
of  clay  from  one  to  two  feet  thick,  when  a  bed  of  gravel  of  unknown  thickness  is 
reached,  in  which,  at  a  depth  of  from  five  to  ten  feet,  living  water  is  obtained. 

The  rainfalJ  is  chiefly  in  July  and  August,  aggregating  for  an  entire  year  from  7  to 
15  inches. 

Cottonwood  grows  at  intervals  on  the  banks  of  the  Rlllito  and  Santa  Cruc,  and  in 
some  places  attains  considerable  proportions. 

There  are  forests  of  excellent  white  pine,  interspersed  with  a  few  pitch  pines,  in  the 
Santa  Catarina  and  Santa  Rita  Mountains,  but  they  are  difficult  of  access.  The  white 
ash  and  white  oak  attain  a  considerable  size  in  the  foot-hills  in  the  eastern  part  of 
the  reservation,  and  on  the  borders  of  the  stream  the  alder  and  sycamore  grow  quite 
large. 

With  few  exceptions  the  mesouite  trees  are  very  small  and  sttmted  in  the  mesa,  but 
in  the  valley  of  the  Rillito,  ana  in  that  part  of  the  Santa  Cnus  Valley  north  ox  the 
San  Xavier  mission,  south  of  Tucson,  they  grow  quite  large— would  make  excellent 
lumber  for  some  purposes,  and  are  unsurpassed  for  fuel. 

The  drainage  of  the  post  is  natural,  the  ground  being  somewhat  loUinff.  That  por- 
tion of  the  water  which  is  not  absorbed  by  the  soil  passes  off  rapidly  to  we  stream. 

CAMP  THOMAS. 

There  are  no  forests  in  the  immediate  vicinity  of  the  post,  timber  being  very  soaroe* 
consisting  of  only  two  principal  varieties— oottonwood  and  mesquite.  A  fine  belt  of 
the  former  grows  along  the  banks  of  the  Gila  River,  near  which  this  post  is  situated. 
The  growth  is  not  dense,  but  the  tree  attains  a  considerable  heiffht,  with  a  trunk  of 
proportionate  thickness.  Cottonwood  belongs  to  the  genus  Populu$f  a  soft  wood,  axkl 
is  principally  used  in  the  construction  of  the  houses  of  ike  country,  being  almost  worth- 
less as  iire-wood. 

Mesquite  belongs  to  the  class  of  hard-wood  trees,  and  grows  in  fair  quantity  in  the 
vicinity  of  the  post,  but  sparsely  on  the  adjoining  plains.  It  attains  a  height  of  about 
thirty  feet  with  proportionate  thickness ;  its  wooa  makes  excellent  timber  for  wagon 
spokes,  <&o. 

The  elevation  of  this  portion  of  the  valley  is  approximately  2,500  feet  above  sea- 
level.  The  approximate  annual  rainfall  is  14  inches.  The  values  for  the  rainfrdl 
and  elevation  are  approximations  because  there  are  no  instruments  here  by  which  to 
obtain  the  exact  ones. 

CAMP  YERDE. 

Latitude,  34^  37' ;  lon^tude,  111<^  66^  Neither  immediately  nor  within  thirty  miles 
in  any  direction  from  this  post  are  there  either  forests  or  even  trees  of  a  respectable 
size.  A  few  cotton  wood  grows  on  the  banks  of  the  Verde  River  and  its  tributaries; 
a  few  oak,  ash,  and  sycamore  trees  along  Copper  Ca&on  Creek,  and  a  few  scrub  oedaia 
and  piflons  are  found  on  the  foot-hills.  There  is  not  enough  wood  of  any  and  all 
kinds  found  on  the  reservation  to  supply  the  post  with  friel.  On  the  MogoUon  Mount- 
ains, from  thirty  to  fifty  miles  distant  from  the  post,  and  at  an  elevation  of  6,000  fiset 
and  upwards,  there  are  primeval  forests  ofpine.  In  some  places  the  growth  is  dense 
and  the  trees  of  respectable  dimensions.    Tnese  forests  extttid  from  the  northwul  tO 
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a  little  eonth  of  east  of  this  post,  and  vary  in  width  from  fifteen  to  forty  miles.  To 
the  west  and  sonth  of  the  post  the  hills  are  destitnte  of  trees  of  any  magnitnde.  On 
the  western  slope  of  these  hills  occasional  pineries  are  found  in  some  sheltered  localities. 
With  the  exception  of  the  pine  no  timber  is  found  available  for  any  pnipofle  ezoept 
ftiel  and  fencing.    T^e  hard- wood  trees  are  almost  invariably  hollow. 

The  post  is  situated  in  a  large  valley  of  the  Verde  River  at  an  elevatiozii  baioniBtri- 
callv  ascertained,  of  3,500  feet. 

Tne  average  yearly  rainfall  is  8.97  inches. 

The  coimtry  for  sixty  miles  to  the  north  and  nortjiwest,  for  ten  miles  direct  west, 
and  for  fifty  miles  east,  is  drained  by  the  Verde  River,  whose  principal  tribataries 
before  reaching  this  post  are  Hell  Cafion,  Oak  Creek,  and  Beaver  CrecK.  Four  milM 
below  the  post  and  to  the  southeast  Clear  Creek  runs  into  the  Verde  River.  All  these 
streams  drain  the  southwestern  slope  of  the  Mogollon  Mountains,  become  yery  low  in 
the  dry  season,  and  are  liable  t;o  sudden  and  heavy  floods  in  rainy  seasonsL  and  when 
the  snow  melts  in  the  spring.  The  eeneral  direction  of  the  Verde  River  tlurongh  the 
valley  in  which  the  post  is  situate,  tnat  is  for  about  thirty-five  or  forty  miles,  ia  team 
northwest  to  southeast. 

OALEFOEOTA. 

CAMP   GASTON. 

Is  situated  in  Hoopa  Valley,  Humboldt  County,  California.  Latitude,  41^  &  north ; 
longitude,  123^  15'  west.  Elevation,  397  feet.  The  country  surrounding  the  post  for 
eighty  to  one  hundred  miles  (and  how  much  farther  is  not  known)  is  very  touA  and 
mountainous,  and  a  large  portion  of  it  very  heavily  timbered,  consisting  of  blaSc  and 
live  oak,  pines,  yellow  spruce,  and  fir.  cedar,  redwood,  maple,  madrona,  &o.  Ths 
lines  of  drainage  are  Mad  River,  Eel  River,  Redwood  Creek,  Trinity,  Klamath,  ani 
Salmon  Rivers.    The  general  direction  is  northwest,  and  emp^  into  the  Paoifio  Ooea% 

RainfUl  fix>m  April  1,  1877,  to  April  1, 1878,  69.41  inches. 

f  CAMP  BIDWELL. 

Latitude,  41^  51'  34'';  longitude,  VKP  5'  59".    Elevation  above  sea-level,  4,680  feek 

The  oommandingofficer  reports  that  the  extent  of  timber  is  limited,  being  confinei 

to  the  mountains  (Warner)  on  the  west  side  of  Surprise  Valley,  between  it  and  Qoost 

Lake,  a  distance  of  about  fifteen  miles,  half  of  which  distance  probably  has  ttmbei^ 

and  extending  in  direction  of  the  mountains  fifteen  or  twenty  miles. 

The  drainage  on  this  side  is  by  small  creeks  which  empty  into  a  lake  in  Surpiist 
Valley  without  an  outlet.  The  timber  is  principally  white  pine  and  grows  from  one 
to  three  and  a  half  feet  in  diameter  at  bottom,  making  quite  excellent  lumber.  These 
trees  generally  grow  at  some  distance  apart  and  are  straight,  clear,  and  tall.  Added 
to  the  white  pine,  cedar  (red  and  white),  mountain  mahogany,  and  cottonwood  (i^ong 
the  creeks)  are  found  in  limited  quantities.  The  timber  seems  to  have  been  cut  away 
considerably  and  does  not  appear  to  be  renewing  to  any  extent.  The  average  eleva- 
tion at  which  the  pine  grows  is  about  5,200  feet,  the  others  somewhat  lower.  Aver* 
age  rainfall  about  17  inches. 

m'dermitt  camp. 

Latitude,  41°  58'  3"  north;  longitude,  117°  45'  west.  The  commanding  officer  reports 
^ost  at  an  altitude  of  4,700  feet.  Average  rainfall  since  1871  (per  observations),  7.14 
nches.  No  forests  in  vicinity,  even  fuel  being  obtained  thirty  nules  away.  Pew 
.un«>Ji  M^*^-rkr  '-'H)<i4  />r  th*^   ^aT^"*  of  Quip'^^R  ^ive'', 

lit.cx«viv*w,  1,5^  oi  wAtii  oiif^xiuv*^,  il8°  30' west.  Tixv^v^nly  timber  in  vicinity  of  post 
?  that  covering  the  Blue  Mountains,  and  consists  of  pine,  fir,  and  tamarack,  which  are 
ound  in  great  abundance  in  eound  and  healthy  condition  making  excellent  lumber, 
k'belt  of  timber  extends  north  to  the  Snake  River,  is  two  hundred  miles  in  length  and 
•eventy-five  in  wid^^^h.  Average  elevation  (by  barometer)  6,500 i  feet.  Direction  of 
irainage  1}ti<v  ^'^'-^     o  branch**^  o^  ^\ie  Columbia  and  Snake  Rivers.    Average  lainfiikU 


l?^0RE8T!lt.  637 

FORT  STEVENS. 

e,  45°  4(y ;  longitude,  122^  40'.  This  reservation  consists  of  aboat  640  acree, 
)n  the  north  and  east  by  the  Columbia  River  and  on  the  west  by  the  Paoifio 
i  the  south  are  extensive  sand  plains  now  covered  by  a  coarse  graaa  much 
attle.  The  plains  have  evidently  at  one  time  been  the  bed  of  a  bav  or  arm 
Ban.  The  whole  reservation,  with  the  exception  of  this  portion  where  the 
1  quarters  for  officers  and  men  stand,  is  covered  with  a  dense  growth  of  hem- 
pine  which  is  almost  impenetrable,  caused  by  the  thick  growth  of  nnder- 
ich  consists  of  alder,  salmonberry,  blackberry,  and  ferns,  which  grow  to  a 
ize.  The  elevation  of  the  reservation  above  high  water  has  a  mean  of  about 
it.  The  soil  is  a  black,  sandy  loam,  very  porons ;  therefore,  notwithstand- 
oavy  rainfall,  the  surface  is  comparatively  dry.  The  annual  fall  of  rain  ia 
t,  being  for  1877,  94.30  inches,  and  for  1878  to  May  1,  24.27  inches. 
intry  surrounding  this  point  has  about  the  same  characteristicfl,  the  Oregon 
)  Columbia  River  being  for  some  distance  back  low  and  sandy.  In  the  snel- 
es  (from  the  southeast  and  northwest  winds)  producing  almost  anything,  but 
ziaUy  adapted  to  vegetables  that  require  a  great  deal  of  water, 
opposite  side  of  the  river,  in  Washington  Territory,  the  land  rises  abraptly 
jeach  to  a  height  of  several  hundred  feet,  and  is  as  densely  ooyered  with  the 
I  of  timber  ana  under  brush  as  the  reservation. 

FORT  EXAMATH. 

e,  42^  43'  41'' ;  longitude,  121<^  55'.  Report  states  that  the  forest  area  is  ooind- 
the  mountain  area,  and  embraces  at  least  two-thirds  of  the  acreage. 

in  lines  of  drainage,  other  than  the  slopes  of  the  mountain  ranffes,  are  south 

by  the  Klamath  River ;  south  by  the  McCloud,  Sacramento,  and  Fitt  Riven; 

he  Rogue  River,  and  north  by  the  Deschartes  River. 

leral  elevation  of  the  interior  valleys  east  of  the  Cascade  Range  is  about 
west  of  the  range  about  4,000  feet,  of  the  table  lands  5,000  feet,  and  of  the 

s  8,000  feet.    These  elevations  have  been  obtained  barometrically. 

ofall  of  the  Klamath  Lake  country  is  —  inches,  obtuned  by  raLn-gange  and 

3cade,  Siskiyou,  and  Blue  Mountain  ranges  are  densely  coTeied  with  forest 
isisting  mainly  of,  Ist,  all  the  varieties  of  fir;  2d,  several  varieties  of  pine, 
hich  are  the  sugar  pine,  white  pine,  screw  pine,  and  spmce  pine ;  3a,  the 
ar ;  4th,  yew ;  5th,  live  oak ;  6th,  burr  oak ;  7th,  jackoaik;  6th,  laurel;  9th, 
aple,  and  10th,  aspen.  On  the  eastern,  northern,  and  generally  higher  and 
pes  of  the  ranges,  with  the  exception  of  a  few  aspens,  only  evergreens  are 
'he  deciduous  trees  are  found  on  the  lower  foot-hills  and  warmer  slopes  of  the 
9.  The  growth  of  forest  In  the  moimtains  is  rank  and  increasing ;  in  the 
id  table-lands,  sparse  and  decreasing.  The  main  growth  of  forest  is  confined 
untain  areas  or  the  immediate  vicinity,  and  is  very  extenaiveL 


IDAHO  TEREITOEY. 

FORT  BOISfi. 

imanding  officer  reports  that  there  is  no  forestry  bordering  on  the  plains  in 
Ity.  The  nearest  body  of  timber  is  about  ten  miles  northeast,  and  extends 
ty  or  forty  miles  into  the  mountains,  and  consists  of  white  pine,  fir,  and  cot- 
n  abundance.  The  nearest  line  of  drainage  is  the  Boia6  River,  about  one 
.  The  Bois6  empties  into  the  Snake  River  about  sixty  miles  southwest  of 
it  a  place  called  Old  Fort  Boia^. 

nation  of  this  post  is  2,892  feet  above  the  level  of  the  sea.  The  rain* fall  at 
taken  from  the  official  *^  rain-gauge"  at  post  for  the  last  five  years,  averages 
es  per  annum. 

FORT  LAPWAI. 

e,  46°  32^ ;  longitiKlo,  IIG^^  4rK.    Tlie  post  surgeon  reports  that  the  forestry  on 

ry  reservation  of  tliis  post  consists  of  a  few  Cottonwood  trees  bordering  on 

,  running  through  thf>  small  valley  iu  which  the  post  is  built. 

;he  course  of  the  pniall  streams  emptying  into  the  Lapwai  Creek  and  the 

ff  River  a  few  scattered  cottonwood  trees  tfre  found. 

rtance,  varying  from  eight  to  ten  miles  to  the  south  and  about  the  same  dis- 

Jie  east,  on  a  spur  of  the  Blue  Mountain  Range,  called  Hie  Salmon  River 
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IfrnintAJn  and  Craig's  Mountain,  an  extensive  body  of  excellent  timber  is  found,  reaeh- 
ing  from  the  Snake  River,  near  the  month  of  Salmon  River,  to  and  acroes  the  North 
Fork  of  the  Clearwater,  some  sixty  miles.  This  body  of  timber  is  snpposed  to  eximd 
eren  into  Montana  Territory.  It  is  estimated  that  this  belt  is  from  nve  to  ten  milet 
fai  width,  and  consists  of  white  and  yellow  pine,  red  and  yellow  fir,  and  white  oedAr. 
Thia  timber  is  of  large  growth,  and  valuable  for  lumbering  purposes.  Spmoe  and 
ftamaraok  are  found  on  the  Lolo  Creek,  a  tributary  to  the  Clearwater.  Tew  tnes  one 
foot  in  diameter  are  found  on  the  mountains,  also  mountain  mahogany  of  maU  liae. 
Stiver  bizch  is  found  on  the  upx>er  part  of  the  Clearwater. 

From  these  timbered  ran^  the.  whole  supply  of  wood  for  lumbering  parpoeety  and 
even  for  fuel,  must  be  obtained,  as  the  greater  portion  of  this  section  of  the  conntEy 
ooDfliats  of  grassy  plains  and  rolling  hills,  devoid  of  shade.  White-pine  logs,  five  Ml 
in  diameter  and  one  hundred  feet  in  length,  without  a  knot,  have  been  rafted  down 
the  Clearwater,  ftnrrishinz  the  finest  quality  of  lumber  for  finishing  purposes. 

At  Kamiah,  a  settlement  of  the  Nez  Pero6  Indians,  where  are  numerous  famis  of 
theee  Indians,  they  have  planted  several  fruit  trees.  The  cultivation  of  fi>rest  tvees 
oonld  here  be  sucoemfully  carried  on  and  with  but  little  trouble. 

The  altitude  of  the  poet  is  about  1,000  feet,  as  indicated  by  an  aneroid  barometer, 
made  by  Beck,  of  London. 

The  average  rainfall  for  a  period  extending  over  ten  years,  from  1868  to  1877,  inoln- 
■Lve^  is  14.88  inebes;  mean  average  temperature  for  ten  years  tmn  1868  to  1877, inohi- 
■ive,  63^19'. 

WASmNGTOir  TEEETTORY. 

PORT  COLVTLLE. 

Latitude,  ASP  4V ;  longitude,  117^  55'.  The  commanding  officer  states  that  bis  fodl- 
itles  for  determining  the  information  required  are  so  limited  that  it  is  imnoseible  te 
him  to  fdmish  it  frimier  than  to  say  tiiat  the  principal  trees  in  the  countiy  oelt  aceoad 
his  post  are  cedar,  fir,  pine,  and  tamarack.  Names  the  Columbia  and  Spokane  BiTWi 
m  toe  main  lines  of  drainage.    Elevation  above  sea-level,  2,800  feet. 

FOBT  OANBY. 

Latitude,  46^  16'  32^' ;  longitude,  124<^  3'  13''.  The  entire  region  around  the  post  la 
oovMred  with  primitive  forests.  On  the  north  bank  of  the  Columbia  River  from  Capo 
Disappointment  to  The  Dalles  the  country  is  densely  wooded,  the  timber  belt  running 
back  a  considerable  distance.  In  immediate  vicinity  of  post  from  Baker's  Bay  to 
Shoalwater  Bay,  about  six  miles,  the  timber  is  almost  unbroken ;  coontxy  hilly  witii 
no  distinct  line  of  drainage ;  elevation  from  two  to  three  hundrea  feet.  Rainfall  dar- 
ing winter  1875-^6,  31.67  inches;  summer  1876,  5.49  inches;  1875,  79.65  inches;  1876^ 
09.69  inches.  The  timber  is  comx>osed  of  spmoe,  fir,  pine,  hemlock,  beech,  and  vine 
maple,  and  alder,  willow  and  crab-apple  in  low  portions  and  considerable  quantitlMi 

FORT  WALLA  WALLA. 

The  post  conunander  states  that  there  is  no  growth  deserving  the  name  of  foreet  in 
'his  part  of  the  country.  There  are  some  pines,  spruces,  and  cedars,  from  which  fair 
umber  is  obtained,  on  the  mountains  within  fifty  miles;  and  cotton  wood,  willoW| 
Dlack  birch,  and  hawthorn,  and  probably  many  other  trees  that  are  of  little  or  no 

blue,  grow  alonff  the  streams. 

Post  surgeon  (Qeorge  M.  Sternberg,  Surgeon  U.  S.  A.)  says:  ''I  am  not  yet  able  to 
^ive  information  worth  recording  upon  the  subject  of  forests  in  this  vicinity.  There  ia 
10  timber  worth  mentiopin(|p,  except  upon  the  summits  of  the  mountains,  and  aa  I  hmv9 
•'^t  visited  these  loc»^'*^  -     -••inTir*  ^h^^r^fr^y^  form  an  opi*«^<niaa  to  the  extent  or  eliaiw 

•-'        "H.         *  '        ttiLuoii6o  tuio  luiiofiiAg    •  I ceitj« ting  report  of  th6 
.-     ..I,    ...it    <iiA^ai    jx  vVasMngton  Territory 

Toux  cv^mmnnication  of  the  12th  instant,  asking  for  information  in  relation  to  the 
orestry  of  this  section  of  the  country,  has  been  received,  and  in  reply  I  will  give  snc^ 
'acts  as  have  come  within  my  personal  observation,  together  with  such  as  are  found  In 
-he  official  reports  of  the  engineers  of  the  Northern  Pacific  Railroad  and  the  tiirveyoni 
#f  the  land  office.  A  former  surveyor-general  for  Washington  Territory  saya  of  tlia 
*^0ifn!  -v«mt  A#  thts  ^-k0«uk^  lfour^<^iii«  that  it  'vitvers  an  area  of  about  twiiity  tboii* 
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■and  squares  miles  (cxclnsive  of  interior  waters),  three-fourths  of  which  are  timbered 
lands.  The  timber  consists  of  fir,  cedar,  pine,  spmce,  hemlock,  oak,  maple,  cottoii- 
wood,  ash,  dogwood,  alder,  and  some  of  the  smaller  varieties,  snch  as  yine  maple,  crab- 
apple^  madrone,  and  wild  cherry.  The  amount  of  fir  exceeds  all  the  other  varieties 
combined^  and  the  cedar  stands  second  in  quantity.  As  the  fir  exceeds  all  other 
varieties  m  quantity,  bo  it  does  in  quality  and  utility,  beine  valuable  for  ship-bnlld- 
ing,  fencing,  spars,  and  indeed  almost  every  purpose  for  wnich  wood  is  used.  It  it 
stronger  than  whit-e  oak. 

The  size  of  the  fir  trees  and  the  number  growing  upon  £[iven  acres  in  good  timber 
districts  is  almost  incredible  to  residents  upon  the  Atlantic  slope  of  the  continent. 
Trees  oft^n  measure  320  feet  in  length,  more  than  two-thirds  oi  which  are  free  from 
limbs.  Fifty,  sixty,  and  sometimes  as  liigh  as  eighty  good  timber  trees  grow  upon  an 
acre  of  gronnd ;  from  sixty  to  one  hundred  and  twenty  thousand  feet  is  the  common 
yield.  The  loggers  work' no  timber  producing  less  than  30,000  feet  per  acre.  Over 
hundreds  and  liundreds  of  square  miles  of  area  does  this  unequaled  timber  exist, 
astonishint;  for  its  size,  perfection,  and  durability.  In  the  immediate  vicinity  of  the 
tide-waters  of  Puget  Sound  the  timber  suitable  for  milling  purposes  has  been,  in  a 
measure,  cut;  snfiirient,  however,  remains  standing  to  give  the  forest  the  same  dense 
appearance  it  exhibited  in  early  days;  but  in  the  interior,  only  a  few  miles  from  tide- 
water, the  primeval  forest  still  exists  in  all  its  grandeur.  * 

On  the  immediate  coast  of  the  Pacific  Ocean  the  forest  growth  la  oompooedprinci- 
pally  of  hemlock  aud  spmce.  This  prevails  as  far  up  the  Strait  of  Fuca  as  Clallam 
Bay,  where  the  fir  begins  to  make  its  appearance  and  fkrther  up  takes  preoedenoe, 
spruce  and  hemlock  being  quite  scarce  except  on  some  of  the  river-bottoms. 

The  whole  of  tho  region  between  the  Columbia  River  and  the  sound  is  covered  with 
dense  forest  interspersed  with  prairies  of  considerable  extent,  and  lakes.  The  forest 
comes  directly  upon  the  shores  of  the  lakes  and  bounds  the  prairies  with  a  full,  dark 
wall  of  foliage.  This  is  the  general  rule,  but  in  some  places  the  forest  bordering  the 
ox>en  spaces  is  composed  of  deciduous  trees,  such  as  alder,  maple,  ash,  poplar,  and 
crab-apple,  with  a  dense  thicket  of  salal  (€^wUtkeria$halUmj)  salmon  oerry,  oekr  berryi 
and  other  shrubbery. 

Through  the  region  west  of  Hood's  Canal  is  the  chain  of  mountains  known  •■  the 
Olympic  Range,  extending  from  Hood's  Canal  to  Elwha  as  snow-covered  peaks,  uid 
from  Elwha  to  Cape  Flattery  as  mountain  and  hill  of  lesser  altitude.  The  elevation 
of  the  mountains  of  the  Olympic  Ran^e,  as  observed  by  the  surveys  of  the  American 
and  English  otlicers  engaged  in  surveying  the  coast,  shows  that  the  three  hifl^est  peaks 
lie  south  of  the  distance  between  Port  ^geles  and  Crescent  Bav  on  Fuca  StndC  and 
measure  respectively  6,545  feet,  6,275,  and  6,012.  The  highest  ox  these  pealm  is  Moont 
Olympus.  These  heights  were  ascertained  by  triangulation.  To  the  westward  of 
these  peaks  t  he  range  gradually  decreases,  the  highest  peak  south  of  Clallam  Bay  being 
4,000  feet,  and  at  Cape  Flattery  1,000.  All  these  mountains  up  to  the  snow  line  axe 
covered  with  a  dense  and  almost  impenetrable  forest.  Innumeraole  rivers  and  streuns 
of  various  sizes  tlow  from  thtHje  mountains  into  the  Strait  of  f\ica  on  the  north,  into 
the  Chebalis  River  on  the  south,  into  Hood's  Canal  on  the  east,  and  into  the  Paoifio 
Ocean  on  the  west,  serving  to  drain  avast  region  of  most  excellent  lands,  particularly 
on  the  southern  slope,  where  extensive  prairies  and  a  general  rolling  country  easily 
cleared  oiler  great  inducements  to  emigrants  in  search  of  homes. 

The  basin  containing  tho  waters  of  Puget  Sound,  which  are  now  understood  to  mean 
all  those  waters  included  between  Budd's  Inlet,  the  extreme  southern  portion,  and 
Cape  flattery  at  the  entrance  to  Fuca  Strait,  is  bounded  on  the  west  by  the  lenon 
just  described,  and  on  the  east  by  the  Cascade  Range  of  mountains,  also  coverMl  to 
the  limit  of  ]^«q)otual  snow  with  the  same  magnificent  forests,  which  are  traversed  by 
ten  rivers  which  tlow  <lown  from  the  Cascade  Mountains  ana  empty  into  the  soun^ 
furnish iiig  ten  alluvial  valleys  of  agricultural  land  and  supplying  for  logging  pur- 
poses nearly  a  thousand  miles  of  inland  shore  line. 

Of  the  rainfall  of  the  region  west  of  the  Cascade  Range  I  will  quote  from  a  paper 
on  the  meteorology  of  the  region  Iving  west  of  the  Cascade  Range  of  mountains, 
which  I  nrci>ared  lor  the  Academy  oi  Natural  Sciences  at  Olympia,  W.  T.,  which  was 
also  read  Ixlore  that  society  on  the  18th  of  March  last,  in  wnicn  I  show  from  my  own 
personal  observations  as  well  as  from  the  official  records,  which  are  shown  in  tne  re- 

gort  of  the  Smithsonian  Institution  on  the  annual  precipitation  of  rain  in  the  United 
tates  (No.  )^2'2  Contributions  to  Knowledge),  that  the  rainfall  varies  considerably  in 
diflerent  loealilies  on  Puget  Sound. 

At  Neeah  Bay,  at  the  entrance  of  the  Strait  of  Fuca,  the  mean  annual  rainfall  is 
123.35  inches,  wliich  is  greater  than  that  of  any  recorded  place  on  the  American  con- 
tinent except  Vera  Cruz,  in  Mexico,  where  183.20  inches  are  recorded  as  having  flsllen 
in  1830.  A3  we  coiae  up  the  Strait  we  find  tho  rainfall  decreases  thus:  At  EsoninuKilt 
B.  C,  the  mean  annual  precipitation  is  G5  inches;  at  Victoria,  60  inches;  as  Fraser 
River,  61  inches ;  at  the  American  Camp  on  Sui  Jnan  Island,  27.53 :  and  at  Pttrt 
T^nmsend,  13  inches.    The  last  is  from  the  obMnrsfeloiis  of  the  tidal  oMsrrer  ai  fhe 
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wharf  at  Port  Townsend  for  the  United  States  Coast  Survey.    This  will  probably  difiSn  \ 

from  the  records  kept  at  the  military  post  at  Fort  Townsendi  where  there  is,  1  thinlL 
a  greater  rainfall  which  increases  both  at  Chemaknm  and  Port  Discoveiyy  aluioneh  as 
the  two  latter  places  no  official  records  have  been  kept.  At  BeUingham  Bay,  a8  afiown 
by  the  records  kept  at  Fort  Bellingham  in  1858,  the  mean  rainfall  was  29.67 ;  at  Stellar 
ooom,  43.48 ;  and  at  Olympia,  although  I  have  no  data  to  refer  to,  I  am  informed  that 
the  rainfall  is  in  excess  of  that  at  Steilaooom.  The  causes  which  operate  to  piodnM 
this  great  dissimilarity  in  the  meteorology  of  Puget  Sound  are  set  forth  at  lenffth  in 
the  paper  I  have  alluded  to,  but  their  length  will  prevent  me  from  giving  a  detailed 
description.  I  may,  however,  add  that  my  views  were  adopted  by  the  Academy  of 
Natural  Sciences  as  authentic  and  satisfactory. 

A  subject  of  great  interest  to  this  Territory  is  the  climatic  influence  exerted  by  onr 
forests,  and  what  results  are  likely  to  foUow  the  dUhoscatUm  or  clearing  away  of  these 
forests. 

The  action  of  forests  on  the  climate  of  a  country  is  very  complex,  and  there  does  not 
appear  to  be  much  unanimity  of  opinion  among  scientists  on  the  subject,  from  wan 
of  a  general  and  extensive  stady  of  the  phenomena.  Such  scientists  as  .Ajrrago,  Gav- 
Lussao,  Beugnot,  Gaspaiin,  Schubler,  Humboldt,  Bonpland,  Dutrochet,  &;c.,  equally 
▼ary  in  their  opinion ;  in  fact,  it  would  be  almost  impossible  to  bring  less  proof  to  the 
solution  of  a  question.  And  if  so  much  uncertainty  rests  upon  the  decision  of  the 
European  scientists^  how  much  more  so  may  be  said  of  any  oonclusions  we  may  airiye 
at  respecting  the  climate  of  Washington  Territory,  where  comparatively  nothing  haa 
been  done  in  the  way  of  scientiflc  observation!  This  much,  nowever,  may  be  said 
with  certainty,  that  but  little  apprehension  need  be  felt  that  the  forests  oi  Western 
Washington  Territory  will  ever  be  extinct,  although  the  timber  trees  may,  after  a  long 
series  of  years,  become  as  scarce  as  those  of  the  btat-e  of  Maine. 

It  is  a  weU-known  fsbct  that  the  flr  of  Puget  Sound  has  a  wonderftd  vitality  and 
tenacity,  as  may  be  seen  in  numberless  instances.  Where  the  forests  have  been  cleared 
by  the  ax  or  swept  away  by  destructive  fires,  or  even  in  clearings  that  have  onoe 
been  cultivated  and  subsequently  abandoned,  the  fir  a^in  springs  up  and  in  an 
incredibly  short  space  of  time  entirely  covers  the  ground  with  an  impenetrable  thicket. 
Our  forests  in  this  respect  differ  from  those  of  New  England.  There  the  pine  forest  ia 
snoceeded  by  the  oak  and  other  deciduous  hardwood  trees,  but  with  us  fir  suooeeds 
fir.  Whether  this  fact  is  of  any  value  in  deciding  the  question  of  the  climatic  infln- 
enoe  our  forests  exert,  cannot  now  be  decided ;  and  any  solution  of  the  problem  can 
only  be  a  theoretical  one  until  sufficient  time  shall  have  elapsed  and  a  great  number 
of  reliable  observations  made  from  which  facts  may  be  deduced  which  will  enable  ns 
to  arrive  at  certainties. 

I  have  endeavored  in  this  brief  manner  to  answer  the  various  questions  contained 
in  your  letter  which  reaUy  require  an  elaborate  essay  to  fuUy  elucidate  all  that  may 
be  said  upon  the  subject,  but  I  trust  that  even  these  remarks  may  be  of  service  to  yoa 
in  enabling  you  to  prepare  a  more  detailed  statement  for  the  honorable  Commiseioneir 
of  Agriculture. 

Appended  will  be  found  a  tracing  of  a  skeleton  map  of  this  depart- 
ment. It  shows  the  location  of  the  posts,  and  gives  an  idea  of  the 
drainage  of  the  country. 

Very  respectfolly,  your  obedient  servant, 
'Signed)  EDW.  MAGUIEE. 

First  Lieutenant  of  Un^ineers,  U,  S.  A., 

Chief  Engineer  Department  of  DaJcota. 


TiP.PAF'^ATElin    ^F  THE  MISSOUKI. 

iTt?at».  ,1  .^^  ,   r„  .      .«j|-  ^ju^uiEBNT  OF  THE  MlSSOUEI, 

Dffice  of  the  Chief  Engineer, 
^^t  Leavenworth^  Kans.j  March  26, 1878. 

5IR      L  jl^JL<,xi\      v>  icqiieSw  v/ontained  in  yonr  letter  of  September 

>,  I  ix«v«  made  efiv/i  ts  to  obtain  information  on  the  question  of  forestry 

-ri^as  and  conditions  in  the  vicinity  of  the  various  mUitary  posts  of  this 

•epdrtment.    From  some  of  these  posts  full  and  clear  reports  have  been 

LtiCftivAH.  ar\(^  from  othAr*   /•ep'^TtJ'  that  have  not  been  so  satis&ctoryi 
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either  because  too  mnch  has  been  undertaken  from  a  misunderstanding 
of  the  instructions  given  or  for  some  other  reasons  given  in  the  reports 
inclosed. 

I  have  not  attempted  to  give  a  summary  of  the  results  obtained, 
because  I  have  hardly  received  material  sufficient  in  quantity  or  adapted 
in  quality  to  such  an  analysis.  I  therefore  forward  herewith  tliese 
reports  for  the  information  of  the  Commissioner  of  Agriculture  himself. 
The  reports  inclosed  have  come  from  the  commanding  ofBtoers  of  tiie 
following  posts:  Forts Eiley,  Kansas;  Keno,  Gamp  Supply,  and  Gibson, 
Indian  Territory;  Lyon  and  Garland,  Colorado;  Bayard,  Craig,  Selden, 
and  Wingate,  New  Mexico. 

It  is  also  requested  that  in  forwarding  these  documents  to  the  Com- 
missioner of  Agriculture  a  copy  of  my  last  annual  report  be  sent,  to- 
gether with  copies  of  sheets  Nos.  2  and  4  Department  of  the  AOssouri 
map,  and  a  copy  of  my  map  of  the  Indian  Territory. 

Very  respectftdly,  your  obedient  servant,  

M.  H.  EUFFNBE, 
First  Lieutena/nt  IJngineers. 

KANSAS. 

FORT  RILEY. 

Captain  T.  E.  EosE,  Sixteenth  Infiuitry,  reports : 

I  have  the  honor  to  state,  in  reply  to  your  commnnioation  of  the  29th  nltuno,  that 
any  dnformation  relating  to  the  forestry,  rainfaU,  &o,,  of  thiB  region,  mnst  neoes- 
sanly  be  imperfect  and  unsatisfactory. 

In  regard  to  the  rainfaU,  I  can  only  refer  you  to  the  report  of  Surgeon  C.  C.  Qray, 
United  States  Army^  whicn  is  herewith  transmitted. 

In  regard  to  the  forestry,  I  have  no  data  from  which  to  eive  you  the  required  in- 
formation except  my  own  observation,  which  is  imperfect,  m>m  the  fact  that  I  have 


from  the  tops  of  the  high  blufb  in  the  vicinity  of  the  rivers  and  streams,  there  is  a 
tolerably  thick  growth  of  oak  and  valuable  timber,  interspersed  with  a  few  maples, 
cottouwoods,  and  other  species.  These  gulches  or  cslfions  have  generaUy  an  area  from 
one-fourth  to  one-half  mile  in  length,  and  an  average  of  about  fifty  yards  in  width, 
and  from  one-half  to  one  and  two  miles  a^art. 

On  the  bottoms  of  the  rivers  there  is,  in  many  places,  a  scattering  growth  of  tim- 
ber, generally  of  the  same  kind  as  that  found  in  the  cafions.  I  have  noticed  in  a  few 
places  on  the  river  bottoms  where  there  are  bodies  of  timber  of  several  hundred  acres 
m  extent — one  about  nine  miles  from  this  post  in  the  direction  of  Milford,  on  the 
Republican  Elver ;  another  right  opposite  this  ]^st,  in  what  is  caUed  the  bends  of  the 
Smoky  Hill  River ;  another  in  the  bend  of  the  Kaw  River,  six  miles  from  here,  in  the 
neighborhood  of  Ogden  and  Manhattan. 

On  all  the  large  creeks  extendine  into  the  rivers  there  is  also  a  growth  of  timber. 
None  of  the  timber  in  this  region  islar^e  and  stately,  but  is  rather  low,  spreading,  and 
scraggy  ;  neither  is  there  any  body  of  timber  in  this  region  that  can  be  denominated  a 
forest ;  nor  will  the  timbered  land  embrace  more  than  one-fiftieth  of  the  whole  extent 
of  this  region  as  far  as  it  has  come  under  my  observation. 

In  regard  to  the  elevation,  I  have  no  means  of  obtaining  it,  either  barometrically 
or  otherwise,  nor  do  I  find  it  anywhere  given,  except  in  the  medical  report  of  the 
hygiene  of  the  United  States  Army,  with  description  of  military  posts,  and  thlB  work 
k  already  in  your  possession. 

DTDIAN  TEEETTOET. 

FORT  RENO. 

Major  J.  K.  Mizzm,  Fonrth  Cavalry,  writes  as  follows: 

In  compliance  with  request  contained  in  your  letter  of  September  29, 1  have  the 
honor  to  forward  herewith  a  report  of  the  forestry  and  map  of  country  in  vicinity  of 
tliis  pest.    (See  map  of  Indian  Territory.) 
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The  elevation  is  not  exactly  known,  but  supposed  to  be  2,000  feet  above  the  level  ol 
the  sea. 

There  have  been,  during  the  past  year,  heavy  and  continuous  rains  in  this  countiv 
but  the  post  is  not  suppli^  witn  the  necessary  apparatus  for  determining  the  amoimi> 
it  cut  be  approximated  to  by  taking  the  amount  of  rainfall  at  Fort  Sill. 

The  fieldnotes  of  the  United  States  survey  of  this  country,  it  is  presumed,  would 
fdmlAh  valuable  information  in  regard  to  the  forestry,  elevation,  &c. 

lieatenant  H.  Sweeney,  Fourth  Cavalry,  reports  as  follows : 

In  connection  with  the  report  of  forestry  embracing  the  country  between  the  Waehlla 
River  and  the  Clmmaron,  and  about  forty  miles  east  and  west  of  Fort  Reno,  the 

general  character  of  the  timber  on  the  Washita  River  is  cottonwood  from  Fort  uobb 
0  Elm  Springs,  sparsely  intersipersed  with  walnut  and  oak,  and  a  little  ash.  What 
there  is  of  the  wamut  and  oak  is  generally  large  for  this  country,  averaging  ISinJdto 
in  diameter  :  the  ash  is  of  a  much  smaller  growth. 

From  Fort  Cobb,  west,  the  walnut  and  oak  timber  become  much  more  scarce,  until 
finally  nothing  but  cottonwood  is  found.  All  the  tributaries  of  the  Washita  axe 
firinged  with  cottonwood.  From  five  miles  east  of  the  Reno  and  Sill  road  and  eonthof 
Boggy  Creek,  on  the  divide  between  the  Canadian  Kiver  and  the  Washita  River,  and 
ronning  west  to  within  about  ten  miles  of  the  trail  from  Cobb  to  Supply,  there  is  a 
heavy  belt  of  post-oak,  suitable  for  telegraph  poles,  railroad  ties,  or  fueL  This  belt  of 
timber  has  an  average  width  of  two  miles.  The  valley  of  the  Canadian  River  has  a 
thin  fidnge  of  cottonwood,  having  at  a  few  places  clumps  of  walnut  and  oak,  about 
the  same  in  quality  as  that  on  the  Washita  River.  The  tributaries  of  this  river 
(Canadian)  are  firinged  with  cottonwood,  very  sparsely  interspersed  with  elm  and 
and  hackberry  of  very  small  growth,  and  of  very  little  utility  except  for  fueL 

About  twenty-five  miles  west  of  Reno,  there  is  a  very  heavy  belt  of  post-oak  on  the 
divide  between  the  Canadian  River  and  the  north  fijrk  of  the  same  river,  extending 
west  about  fifty  miles,  and  suitable  for  telegraph  poles  and  railroad  ties.  This  belt  (3 
timber  has  an  average  width  of  one  and  a  half  miles.  A  great  many  of  the  brakes  of 
the  tributaries  of  the  Canadian  River,  on  the  north  side,  lukvo  a  quantity  of  ced«r  tim- 
ber which  would  make  good  telegraph  poles. 

The  timber  in  the  valley  of  the  North  Fork  of  the  Canadian  is  confined  to  the  ziyer 
banks,  and  is  composed  almost  entirely  of  cottonwood,  in  some  places  of  very  heavy 
finrowth.  A  peculimty  of  the  North  Fork  of  the  Canadian  is  that  for  over  800  miles 
tnere  are  no  tributaries  on  the  north  side  of  the  river. 

Commencing  about  Caddo  Springs,  on  the  road  leading  from  Reno  to  Wichita  dtVp 
KsaiB,,  there  is  a  belt  of  post  oak  of  an  average  width  of  one  and  a  half  milee,  extend-  I 

ing  for  seventy-five  miles  up  the  river,  northwest,  interspersed  with  white  oak,  snii-  , 

able  for  small  saw-logs,  telegraph  poles,  and  railroad  ties.    At  the  heads  of  nearly  aJl  i 

the  brakes,  on  the  north  side  of  tne  divide,  between  the  North  Fork  and  the  Cim- 
maron  River,  there  is  a  good  deal  of  cedar  suitable  for  telegraph  poles. 

FORT  GIBSON. 

Captain  0.  B.  Layton,  Sixteenth  Infiantry,  reports  as  follows: 

At  time  of  the  receipt  of  your  communication  I  had  hoped  to  Diake  an  early  report^ 
fboxided  upon  information  to  be  obtained  from  i)ersous  conversant  with  difierent  parti 
of  the  Territory,  as  well  as  upon  personal  observation  of  a  coiisiderablo  portion  of  the 
Cherokee  Nation.  My  own  observations,  however,  have  been  confined  to  the  country 
jx  the  vicinity  of  the  post,  and  also  a  part  of  the  line  of  the  Missouri,  Kansas  and  TezM 
Railroad,  nor  hskd  I,  until  December  last,  been  able  to  obtain  from  others  such  infior- 
doation  as  to  enable  me  to  make  a  report  in  reference  to  the  diil'erout  matters  inquired 
^f  by  you.  In  the  early  part  of  that  month,  Hon.  WD  Ham  P.  Ross,  ex-chief  of  the 
Cherokee  Nation,  at  my  request,  addressed  me  a  communication  containing  a  deeorip- 
^ion  of  the  forestry  of  the  country,  a  copy  of  which  is  inclosed  as  a  part  of  this  report. 

in  the  latter  part  of  last  month  I  called  upon  the  Indian  agent  near  Muskogee,  Dr. 
Ilarston,  to  obtain  information  from  him  in  reference  more  particularly  to  the  eastern 
aart  of  the  Territory.  He  was  absent  from  the  Territory  when  I  received  the  doscrip- 
ion  of  the  country  sent  mo  by  Colonel  Ross,  and  so  remained  until  a  few  days  before 

saw  him.    Ho  stated  that  his  clerk,  Mr.  J.  G.  Voro,  then  absent,  was  a  native  of  and 

> '^roughly  acquainted  with  all  parts  of  the  Territory.     Leaving  a  note  for  Mr.  Vore 

'testing  inlbnnation  upon  the  differoiiit  points  inquired  of  by  you,  I,  a  few  days  ago, 

solved  irom  him  a  description  of  the  country,  which  I  also  inclose  as  a  part  of  this 

•^port.    The  communication  of  Colonel  Ross  is  as  follows : 

^'  I  am  not  able  to  reply  T^ith  much  exactness  to  your  request  for  information  reepeot* 
•ng  the  foref  ^ry  of  the  Indian  Territory,  particularly  in  regard  to  tho  extent  or  the 
AT-xp^    T^*       ?Aiaf'  -Mtt    he  arT-AP*  t  ^op  arA^-^fbij  Qfty  ttijImi  of  its  eastern  bordflEiL 
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Tliere  are.  however,  considerable  belie  of  timber  on  tome  of  the  hills  and  along  the 
larger  waler  cooises  for  a  like  distance,  or  even  greater,  further  west.  The  largest 
areas  of  timber  in  the  Cherokee  country  are  between  the  Grand  and  Arkansas  Bivexs 
on  the  west  and  the  State  of  Arkansas  on  the  east.  Timber  of  considerable  extent 
is  also  found  on  the  Verdigris  and  Canadian  Rivers  and  some  of  their  tributaries 
within  the  same  nation. 

''There  are  two  principal  lines  of  drainage:  the  first  is  formed  by  the  Arkansas 
River  and  its  tributaries.  Of  the  latter,  on  its  northern  side,  mention  may  be  made 
of  the  Verdigris,  the  Grand  and  Illinois  Rivers,  and  the  Sallison  and  Deer  Creeks ;  and 
on  its  southern  side,  the  Canadian  and  Sans-Bois.  The  second  line  is  that  of  the  Red 
River  and  its  confluents  from  the  north,  which  drain  the  southern  x>ortions  of  the 
Choctaw  and  Chickasaw  Nations.  The  growth  on  the  hills  and  uplands  embraceik 
according  to  locality,  hickory,  pine,  post  and  red  oak,  and  tl^e  usually  small  and 
scrubby  variety  known  in  the  familiar  language  of  the  country  as  'blackjack,'  and 
which  perhaps  covers  a  larger  extent  of  country  than  any  other  single  variety.  Sugar- 
maple  and  white  oak  are  also  found  in  some  parts  of  the  country.  Three  varieties  of 
hickory  are  found,  known  as  the  white,  black,  and  scaly  bark.  In  the  bottoms  and 
low  lands  are  sycamore,  soft  maple,  walnut,  pecan,  ash,  oottonwood,  elm  (three  kinds), 
several  varieties  of  oak,  lynn,  birch,  wild  cherry^  willow,  coffee-bean,  locust,  and  red 
birch.  There  are  also  found  red  cedar,  chincapin,  blxusk  gum,  persimmon,  pawpaw, 
wild  plum,  and  various  other  trees  of  small  growth,  and  shrubs.  The  pine,  which  la 
of  the  kind  known  as  yellow  or  pitch  pine, Is  in  the  Cherokee  and  Choctaw  Nations. 
In  the  former  the  pineries  are  within  tnirty  miles,  more  or  less,  of  the  Arkansas  State 
line,  and  are  in  the  hills  bordering  on  the  Grand  and  Illinois  Rivers,  and  Spavina  and 
Lee^s  Creeks.  Those  in  the  Choctaw  Nation,  I  am  informed,  are  also  in  its  eastern  portion. 
As  there  have  been  several  saw-mills  in  operation  for  a  number  of  years  in  the  Chero- 
kee pineries,  which  have  not  been  regairded  as  of  much  extent,  their  capacity  for 
yielding  lumber  is  materially  reduced.  The  same  remark,  to  a  less  degree,  may  apply 
to  the  Choctaw  pineries.  The  black  walnut  is  frequently  of  larger  growth  and 
superior  quality  for  shingles  and  furniture.  The  pecan  is  also  of  large  growth,  and 
beisides  yielding  its  rich  and  valuable  nut,  makes  excellent  clapboards,  fire-wood,  and 
implements  for  which  the  hickory  is  so  much  prized  on  account  of  its  toughness  and 
elasticity.  The  post,  white,  black,  and  overcup  oaks  are  also  frequent^  of  large 
growth,  and  are  used  for  rails,  house-logs,  boards  and  farming  implements.  Cotton- 
wood is  of  rapid  growth  and  attains  large  size.  It  is  used  for  rails,  but  is  not  much 
valued  for  any  purpose.  It  is,  however,  the  principal  growth  found  on  the  streams 
ai^r  proceediDg  a  hundred  and  fifty  miles  or  so  west  from  this  place. 

"The  Cherokees  have  laws  designed  for  their  protection  of  their  timber,  and  which 
have  been  reasonably  effective  except  on  the  Kansas  border.  Depredations  there  are  re- 
ported as  haviog  extended  several  miles  (eight  or  ten)  into  the  nation.  Notwithstand- 
ing this,  however,  and  the  considerable  quantity  of  timber  used  for  railroad  ties  and 
building  purposes,  I  am  of  the  opinion  that  the  forest  area  is  constantly  extending  in 
this  country,  and  that  the  supply  is  ample  for  all  the  wants  of  the  people,  altiionm  it 
is  not  so  generally  distributed  over  fertile  and  desirable  portions  of  the  agricultural 
lands  as  would  be  available  and  profitable." 

Mr.  Vore,  in  his  communication,  says: 

"  This  Indian  country,  measured  with  the  eye.  is  about  four  hundred  miles  from 
east  to  west,  and  about  two  hundred  and  fifty  miles  from  north  to  south.  From  the 
eastern  boundary,  about  94^.50  west  longitude,  to  the  97th  degree,  at  least  two-thirds 
of  it  is  forest.  I'Yom  the  97th  degree  to  the  100th  the  western  boundary  is  nearly  all 
prairie.  A  small  skirt  of  timber,  or  rather  a  skirt  of  small  timber,  commencin^j^  south 
of  the  South  Canadian  River  and  runnine  south,  known  as  the  Upper  Cross  Timbers, 
which  is  about  97^.50  west,  and  small  ^drts  along  the  rivers  and  water-courses,  is 
about  all  there  is  west  of  97^.  The  forest  in  the  eastern  portion  is  principally  of  oak. 
It  is  the  heaviest  and  largest  in  the  valleys  of  the  rivers  and  creeks,  and  consists  ol 
overcup.  red,  black,  and  water  oaks.  There  is  also  in  these  valle;^s  the  cotton- 
wood,  elm,  pine,  ash,  black  walnut,  hackberry,  box-elder,  cedar,  and  birch.  On  the 
hills  and  mountains  the  timber  is  mostly  post  and  blackjack  oak.  There  is  also  some 
pine  on  the  sides  of  the  moimtains,  principally  in  the  Choctaw  country  and  in  the 
southeastern  portion  of  it ;  it  is  also  found  in  the  flats,  none,  however,  west  of  96°. 
North  of  the  Arkansas  there  is  none  west  of  the  hills  bordering  on  the  Grand  River. 
As  I  stated,  the  forests  in  the  eastern  portion  of  the  country  are  the  largest,  tallest, 
and  densest,  gradually  growing  smaller,  shorter,  and  more  scrubby,  unsound  and  more 
wind-shakeri,  until  you  reach  the  plains.  Much  of  the  i>ost-oak  timber  is  unsound. 
The  largest  bodies  of  cedar  are  in  tne  valleys  of  the  Canadian  and  Arkansas  Rivers, 
are  full  of  limbs  and  knots,  fit  only  for  posts. 

"  Four-fifths  of  the  country  is  drained  by  the  Arkansas  River  and  its  tributaries,  and 
about  one-fifth  by  the  tributaries  of  the  Red  River.  Commencing  at  the  eastern 
boundary,  near  the  Red  River,  you  have  the  Little  River  with  its  mountain,  and  Roll- 
ing Forks,  heading  in  the  State  of  Arkansas,  running  southwest  into  the  Choetaw 
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oonntry,  then  Bweepin^  around  back  into  Arkansas  again,  and  emptying  itMlf  intt 
the  Bed  Biver.  Next  is  the  Kianiitia.  the  Boggys,  Blue,  and  False  Washita  Bi^eni 
tiie  Mud,  Walnut,  Beaver,  Cach^,  and  other  creeks  below  and  around  the  Waahita. 
North  of  the  Arkansas  Biver  is  first  the  Lee's  Creek,  Skin  Bayou,  the  SaUison,  Yienne, 
Illinois,  Greenleaf,  Bayou  IManard,  Grand  and  Verdigris  Bivers.  On  the  sonth  of  the 
Arkansas  Biver  is  first  the  Potcau,  with  its  Brayils,  Pouch  Malines,  Susar  Loa^  and 
other  tributaries ;  then  Cazier,  Saus-Bois,  Canadian,  Derdenne,  Bed  Fork,  Black  Bear, 
Rio  Negris  or  Salt  Fork  of  the  Arkansas.  The  principal  streams  rxuming  into  the 
Canadian  Biver  from  the  sonth  are  first  what  was  once  known  as  Gaines  Creek,  then 
the  South  Fork  of  the  Canadian,  now  known  as  Gaines  Creek,  which  heads  «na  lape 
around  among  the  mountains  at  the  head  of  the  Sans-Bois,  Fouch  Malines,  KlamitiM, 
and  the  Boggys.  The  next  west  of  Gaines  Creek  of  any  size  is  Walnut  Creel^  whidn 
heads  in  the  Upx>er£!ross  Timbers,  emptying  itself  between  that  and  the  Lower  Cxooi 
Timbers,  the  upper  edge  of  which  is  about  97^  west.  On  the  north  side  of  the  Canadian 
are  the  Korth  Canadian  and  Little  Bivers,  the  last  of  which  heads  in  the  plaina  wert 
of  97^.  The  Deep  Fork  is  a  river  running  in  the  plains  east  of  the  Arapahoe  and 
Ohey^enne  Agency,  and  almost  within  a  mile  of  the  North  Canadian,  running  north  to 
within  about  ei^ht  miles  of  the  Bed  Fork  of  the  Arkansas,  when  it  sweeps  round  to 
the  east,  emptying  itself  into  the  North  Canadian  about  nine  miles  above  its  Junction 
with  the  mam  Canadian,  draining  nearly  all  the  country  between  the  North  Canadian 
and  the  Bed  Fork  of  the  Arkansas.  Bains  frequently  cause  it  to  overflow  its  banki 
and  remain  full  and  past  forditig  for  weeks. 

''The  timber  bordering  on  the  plains  from  the  Arkansas  Biver  south,  known  as  the 
Lower  Cross  Timbers,  is  principally  of  post  oak  and  blackiack,  small  and  sombby. 
In  the  valleys  of  the  Canadian,  Little  Biver,  and  Deep  Fork  is  some  oak  timber  of 
considerable  size — ^from  two  to  four  feet  in  diameter — but  the  quantity  is  small. 

''What  the  elevation  of  the  country  is  I  am  not  informed,  nor  am  I  of  the  amonnt  of 
rainfaU ;  it  varies  with  the  years,  and  is  as  uncertain  and  variable  as  the  climate.  It 
is  much  greater  in  the  mountainous  and  timbered  portions  of  the  country  than  on  the 
plains,  f^m  the  97  th  de^ee  to  the  100th  degree  the  country  is  much  more  tabjeot 
to  drought  than  east  of  it,  generally  commencing  the  latter  part  of  June.  Tb» 
South  or  main  Canadian,  west  of  the  Little  Biver,  which  is  about  96°,  is  very  fre- 
quently almost  dry ;  what  little  water  remains  on  the  surface  stands  in  small  ponds, 
and  you  can  ride  lor  days  in  its  dry,  sandy  bed.  It  heads  north  of  Santa  F€,  in  tile 
Battoun  Mountains,  and  is^  I  understand,  a  bold  running  stream  there :  when  it 
reaches  the  plains  I  know  it  sinks,  and  is  frequently  as  I  have  described  it.  The 
North  Canadian  heads  in  the  plains  and  has  very  few  tributaries,  the  Deep  Fork  drain- 
ing the  principal  portion  of  the  country  and  is  the  only  tributary  it  has  of  any  size.*' 

besides  the  gentlemen  from  whom  I  received  the  above  information,  I  have  con- 
versed with  others  who  have  had  opportunities  of  knowing  the  country,  or  different 
parts  of  it.  The  descriptions  I  have  obtained  agree  substantially  with  those  already 
given.  Some  with  whom  I  have  spoken  have  differed  somewhat  from  Mr.  Vore  in  ma 
estimate  of  the  forest  area  of  that  portion  of  the  country  betwet^n  Grand  Biver  and 
a  line  running  south  from  this  point  and  the  97tli  degree,  thinking  that  the  forest 
area  will  not  exceed  one-half  of  tnat  portion  of  the  Territory. 

It  is  said  that  yellow  pine  is  abundant  in  the  eastern  and  southeastern  parts  of  the 
Choctaw  Nation,  and  very  valuable. 

The  pecan-nut  afibrds  quite  a  valuable  crop  in  the  Territory,  that  in  the  Creek  Na- 
tion alone  being  worth  in  a  year  of  ordinary  bearing  |18,000. 

The  rainfall  during  the  last  three  years,  as  ascertained  by  the  pluviometer  at  the 
signal  station  in  the  village  of  Fort  Gibson,  adjoining  this,  has  been  as  foUows : 

Yean.  Average  per  month. 

1875 3.15  inches 

187C 2.96  inches 

1877 3.90  inches 

The  altitude  of  this  post  is  619  feet.  In  the  records  at  the  post  hospital  the  altitndf 
is  stated  to  be  by  barometer  GOO  feet.  This  was  corrected  at  the  signal  station,  makinfl 
it  619  feet. 

CAMP   SUPPLY. 

Major  H.  A.  Hambbight,  Ninth  Infantry,  reports  as  follows : 

In  compliance  with  *he  requests  made  in  your  letter,  duplicated  January  10, 1878. 
you  will  please  find  below  a  list  of  trees,  shrubs,  and  undershrubs  at  and  near  the  x>osl 
of  Camp  Supply,  Indian  Territory.  The  extent  of  area  embracing  this  growth  is  about 
twenty-five  miles.  The  lines  of  drainage  are  all  In  the  direction  of  southeast  by  south. 
The  only  record  at  this  post  of  the  elevation  is  that  taken  by  Lieut.  E.  H.  Bnffner. 
United  States  Engineers,  obtained  April  30,  May  1  and  S  inclusive,  1877.    The  rainfaU 
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Q  year  1877  and  for  the  months  of  January  and  Febmary  is  also  given  below. 
r  nearly  all.  of  this  information  has  been  obtained  from  Assistant  Surgeon  T.  £• 
X,  United  States  Army,  in  charge  of  post  hospital : 

\8t  of  tr€e8f  ehnibs,  and  undershruhs  at  and  near  Camp  Supply,  Indian  Territory, 

u — M,  Azederach — Pride  of  India. 

— B,  glabra;  R,  radicana;  B,  toxicodendron;  B,  orcmiattoa. 

OCLADUS — Coffee  Tree. — G,  Canadensis, 

riA — Locust. — B,  pseud-acacia. 

3A — ^Mimosa. — M.  fragrana, 

A — Mesquite. — Mesquite, 

[78 — Plum. — P.  Americana;  P.  ckioasa, 

—Currant. — B,  aureum. 

US — ^Dogwood. — C.  sericea;  C.  panioulata, 

kLANTHUS — Button  Bush. — C.  oocidentalis, 

aORiCARPUS — Coral  Berry. — S.  vulgare, 

8 — ^Elm. —  U»  racemosa, 

8 — ^Hackberry. — C.  ocddentalie, 

LN8 — ^Walnut. — J.  nigra, 

CUS — Oak. — Q.  Emoryi;  Q,  nigra. 

: — ^Willow. — S.  humilis;  S,  Candida, 

LVB — Cottonwood. — P.  angulaia, 

•KRUa— Cedar. — J,  Virgiv^ana, 

Bainfallfor  t tie  year  1877  at  Camp  Supply,  Indian  Territory, 


ary. 
t  ... 


Incbea. 

0.34 
1.04 
0.00 
1.53 

,  8.45 
.  3. 57 
.     0.91 


Ihohes. 

August 2.82 

September 1.40 

October 4.04 

November 1. 70 

December 7.58 


Total ^  33.53 


kry,  1878 0.26 

Ary,  1878 0.53 

NEW  MEXICO. 


FOET  SELDEN. 

jutenant  T.  F.  Davis,  Fifteenth  Infimtry,  reports : 

^ew  Mexico  the  extent  of  forest  area  is  comparatively  small;  timber  for  all  pnr- 
excepting,  perhaps,  for  shade^  being  obtained  from  the  mountains.    I  am  un- 

0  state  the  approximate  area  lor  the  whole  or  any  part  of  the  Territory. 

his  vicinity  the  nearest  timber  lands  of  which  I  nave  any  knowledge  are  situ- 
n  the  San  Mateo,  Miembres,  Mogollon,  and  Burro  Mountains,  west  of  the  Rio 
Le,  and  the  Sacramento  Mountains,  on  the  east.  Good  timber  is  also  plentifol 
the  other  ranges,  though  not  in  this  vicinity. 

the  foot-hills  bordering  the  plains  nothing  grows  beyond  small  bushes,  and  the 
is  true  of  tlio  mesas  and  plains.  In  the  lowlands,  on  the  Bio  Grande  and  nu- 
ill  streams  called  "  rios,"  the  cotton  wood  grows  densely,  and  is  the  princi- 
uAi^w,  but  is  scarcely  reckoned  as  fit  for  any  purpose  but  hrewood  and  shade, 
he  ranges  above  mentioned  as  timber-lands,  the  leading  variety  found  is  pine, 

1  equals  in  growth  that  of  the  States.  In  some  parts  ce&x  and  pillon  are  found ; 
rmer  very  much  stunted.  The  same  may  be  said  of  the  oak,  of  which  there  is 
ittle,  and  that  coiiiined  to  northern  localities.  The  varieties  are  few;  pine, 
,  and  cedar  beinf?  the  leading  ones,  and  the  only  ones  I  have  noticed. 

re  are  no  timber-lands  bordering  on  plains  here;  the  extent  is  very  small,  being 
led  to  the  mountains,  and  the  condition  and  growth  of  aU  varieties  of  timber 
K)r,  excepting  for  pi  no  and  piiion,  which  is  no  doubt  due  to  the  great  want  of 
in  this  country.  U  ho  plains  and  foot-hills  being  hard,  dry,  stony  ground, 
L  scarcely  admit  of  anything  growing  on  them,  even  with  water,  and  many 
tains  often  appear  masses  of  solid  rock,  devoid  of  timber,  and  show  no  indica- 
of  ever  having  been  covered  with  forests.    It  is  only  in  places  particularly 

36  AGS 
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fsTored  that  timber  is  found  in  abundance,  or  in  any  way  approaching  afoiert,  M  in 
the  ranges  mentioned. 

Very  few  of  the  streams,  draining  the  mountains  where  timber  is  fonnd,  are  penna- 
nent ;  if  they  were,  the  want  of  trees  and  Tegetation  in  general  wonld  noi  be  w 
noticeable,  eispecially  in  the  sonth  here.  No  streiams  appear  to  drain  the  BnnoMoimt- 
ains,  but  aiToyos  afibrd  escape  for  water  in  all  directions,  probably  reaching  the  Gila 
River  on  the  west,  and  losing  themselves  in  the  gronnd  on  the  east  and  Bontneaflty  the 
trend  of  the  country  being  toward  Moziro. 

The  Mogollons  are  draiued  by  small  streams  running  into  the  Gila  on  the  west,  and 
perhaps  into  the  Micm})rcs  River  east  and  southeast. 

The  Mi^mbrcs  and  San  Mateo  Mountains  are  drained  by  munerous  creekAi  ealM 
"rios,"  which  flow  east  into  the  Kio  Grande,  the  laud  descending  rapidly  toward  that 
river.  The  Sacramento  group  is  drained  by  several  small  streams  flowing  east  faito 
the  Pecos  River.  Taking  certain  places,  of  which  the  barometric  elevation  ie  Imown, 
as  guides,  I  judge  the  timbor-lamls  or  forests  above  enumerated  are  situated  above 
4,000  feet  from  sea-level,  and  the  best  perhaps  between  5,000  and  8,000  feet  altitude. 

In  New  Mexico  the  rains  are  periodic,  occurring  generally  during  the  Bommer 
months,  and  late  in  8ex)tember.  Most  rain  falls  in  the  mountains,  as  it  is  often  per* 
ceived  to  rain  there  when  none  was  falling  on  plains  or  near  the  rivers  below  4,500  net 
I  am  unable  to  stato  the  annual  quantity  for  any  year,  no  records  of  observationsbeixig 
on  hand. 

Saw-mills  are  located  in  the  best  districts.  The  scarcity  of  wood  «nd  water  axe 
perhaps  the  gieatest  difficulties  to  overcome  in  Southern  New  Mexico,  and  that,  I 
should  think,  clearly  indicates  the  absence  of  any  forests,  excepting  in  remote  locall- 
ties,  or  in  the  mountains  away  from  inhabited  towns.'' 

FORT  WINGATE. 

J.  Y.  Lauderdale,  assistant  surgeon,  U.  S.  A.,  says : 

This  reeervation  is  ten  miles  square,  and  lies  partly  on  a  northerly  spur  of  the  Znni 
Mountains,  and  extends  along  the  Rio  Puerco,  which  drains  the  valley  known  as 
Campbell's  Pass.  A  correct  topographical  map  of  this  reservation,  made  by  cider  of 
General  George  W.  Getty,  and  surveyed  by  Capt.  John  Rizha,  U.  S.  A.,  a  copy  of  which 
lain  the  office  of  the  post  adjutant,  exhibits  the  features  of  this  reservation,  anddiowB 
the  forest  area,  and  the  lines  of  drainage.  The  post  of  Fort  Wingate,  N.  M.,  ia  sitiuited 
in  latitude  ^^  30^  north,  and  longitude  108°  32^  west,  and  its  elevation  above  the  sea^ 
as  determined  barometrically  by  the  engineer  of  the  Kansas  Pacific  Railroad  survenr. 
is  6,649  feet.  The  amount  of  rainfall  for  the  years  1875  and  1876  has  averaged  11.18 
incnes. 

The  water  from  the  mountain-side,  which  forms  running  brooks  when  it  raina,  and 
that  from  the  several  sj^)rings  at  its  base.  How  into  the  Puerco,  but  insufficient  in  quan- 
tity to  sustain  a  nmmng  stream  throughout  the  year  or  support  a  CTowth  of  trees 
along  its  banks.    About  one-half  the  reservation  is  comparatively'  treeless.    A  stunted 

Eowth  of  cedar  (Juniperas  Firginiana)  covers  the  mesas  and  toot-hills  of  the  Zuni 
ountain.  The  dead  and  dry  wood  of  this  tree  is  collected  for  fuel.  The  pifion 
(PinUa  edulis)  is  also  quite  abundant  on  the  mesas  and  foot-hills,  and  is  better  for  Aiel 
than  cedar.  It  attains  the  height  of  twenty  feet,  and  is  regarded  with  favor  by  the 
Indians  for  its  sweet  and  edible  nut.  No  attempts  have  been  made  to  grow  the  tree 
near  here,  but  I  am  confident  that  it  could  be  readily  cultivated.  Prof.  H.  L.  Kindiicki 
at  West  Point  Academy,  sent  to  me  more  than  a  year  ago  for  some  of  the  nuts,  with  a 
view  to  projiagating  tile  tree  at  the  east.  The  wood  ia  excellent  for  fuel,  and  the  tree 
would  be  suitable  for  shade,  but  it  is  wholly  unfit  for  lumber  or  building  purpoaea. 

The  yellow  pine  (Finds  hrachitpiera)  is  found  in  abundance  along  the  summits  and 
southerly  slopes  and  parks  of  the  Znni  Mountain.  This  tree  reaches  the  height  of  one 
hundred  and  twenty*  feet,  and  is  from  two  to  three  feet  in  diameter  at  the  base.  It  is 
cut  for  timber  «Dd  is  found  to  bo  very  durable  for  boilding  purposes,  but  boards  made 
of  it  are  better  for  being  painted  when  used  for  outside  work.  It  is  too  soft  for  posts 
urrailro}id-tio«. 

There  may  be  h^x'u  eoatteiod  here  and  there,  clumps  of  f^mall  white  oak  which  bear 
a  sweet  aconi.  One  variety  of  oak  roaches  the  height  of  thirty  foot,  and  its  wood  is 
suitable  for  fence-posts.  In  the  sheltered  caflons  we  find  specimens  of  the  aapen 
{Po})ulu8  trcnialoidcs),  also  the  willow-leaved  poplar,  which  last  I  have  found  an  ex- 
cellent shade  tree.  It  bears  trausx)lanting  well,  but  requires  irrigation.  It  grows 
well  when  set  near  a  water-course. 

Of  Ihe  willow  family  the  basket  osier  is  the  most  frequently  seen  about  this  post. 

The  abov'e  is  a  list  of  tb»  characteristic  forest  trees  that  are  to  be  found  upon  this 
military  reservation. 
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FOBT  OBAia. 

William  J.  Wilson,  assistant  surgeon,  U.  S.  A.,  makes  the  follow- 
ing report: 

There  are  no  forests  in  the  immediate  vicinity  of  this  post.  The  coontrv  is  arid| 
and  hat  very  little  rain  falls,  supporting  only  a  scanty  vegetation.  The  only  excep- 
tion is  along  the  river  bott'Oms  and  in  the  high  mountains. 

On  the  banks  of  the  £io  Grande  cottonw^>d  trees  grow  to  a  respectable  size ;  the 
other  natural  growth  consists  of  willows  and  mesquite  bushes.  Tne  latter  have  im- 
mense roots,  which  are  largely  used  for  fueL  The  cottonwood  grows  ve^  rapidly  j  it 
will  not  make  lumber,  but  is  a  beautiful  shade  tree,  and  answers  most  of  the  require 
ments  in  building  and  fencing. 

The  exact  area  of  forest  in  this  country  I  have  no  means  to  determine.  In  the  foot- 
hills and  mountains  grow  trees  of  ^ood  size,  especially  scrub  oak,  cedar,  pine,  spraoe^ 
ash,  walnut,  and  piilon.  The  gamson  of  the  post  is  supplied  with  scruD  oak  for  faeL 
which  is  obtained  in  tho  mountains  about  forty  miles  from  the  post.  The  wood  iacA 
down  mercilessly,  and  nothing  whatever  is  done  to  keep  up  forests.  The  contraotozi 
have  to  go  farther  out  in  the  mountains  every  year  to  get  their  supply  of  fuel.  Pina 
timber  in  dimensions  fit  for  building  purposes  (scantung,  &.C.).  is  to  be  obtained  of 
good  quality  in  some  of  the  mountams,  and  there  is  one  saw-mill  in  operation  about 
forty  miles  from  here. 

The  altitude  of  this  post,  as  determined  by  Lieutenant  Fillman  barometrically  a 
few  years  ago,  is  4,619  feet.  See  annual  report  upon  the  geographical  survey  west  of 
the  lOOtli  meridian  in  Now  Mexico,  Arizona,  &c.,  by  G.  MT  Wheeler,  first  lieutenant  of 
Engineers,  U.  S.  A.,  page  13.  No  barometer  is  at  my  disposal.  Formerly  it  was  cal- 
culated at  4,57G  foot,  and  was  so  carried  on  for  many  years  in  the  meteorologicaJ  reg- 
ister. 

In  tho  Rio  Grande  and  the  arroyos  leading  to  it  (tributaries  which  are  always  dry 
except  immediately  after  heavy  rains)  drain  the  post  and  its  neighborhood. 

Tho  rainfall  for  1870  amounted  to  9.14  inches;  1871,  observations  incomplete :  1872. 
amount<^d  to  7.12  inches;  1873,  nrriouuted  to  5.85  mches;  1874,  amounted  to  9.08 
inches;  1875,  amounted  to  13.31  inches;  1876,  amounted  to  11.68  inches;  which  gives 
9.35  inches  as  yearly  average  of  rain.  The  average  amount  of  the  annual  fall  or  rain 
west  of  tho  Mississippi  River  is  24  inches.  Most  of  the  rain,  about  75  per  oent.,  falls 
within  the  months  or  July  and  August,  sometimes  also  in  September. 

The  general  want  of  forests  in  tms  country  has  a  deteriorating  inflnence  on  the  cli- 
mate. Extremes  in  temperature  within  twenty-four  hours,  stifling  sand-storms  cover- 
ing everything  with  dust,  and  which  sweeps  over  the  country  without  any  obstacles, 
uneven  distribution  of  rain  during  the  different  seasons  and  its  very  limited  amount 
during  the  year,  are  some  of  the  effects  of  the  wanton  destruction  of  trees  and  forests, 
wherever  found,  which  has  been  going  on  in  this  country  for  ages  unobstructed. 

FOET  BAYAED. 

Captain  Osgab  Hagei^,  Ninth  Cavalry,  reports : 

Fort  Bayard  is  inclosed  on  the  north,  east,  and  west  by  mountains  extending  a  great 
distance  in  the  three  directions,  but  the  south  is  open,  over  irregular,  rolnng,  and 
rising  ground.  Pine,  cedar,  and  scrub  oak  are  found  in  quantities  on  the  surrounding 
hills  and  mountains.  Heavy  timber  for  building  purposes  is  plenty  about  twenty  or 
twenty-five  Exiles  from  the  post,  in  the  Miembres  Mountains  and  along  the  Rio  Gila, 
especially  pine  and  heavy  oak. 

There  is  no  timber  on  either  side  bordering  upon  the  plains,  except  cedar  and  scrub 
oak.  The  lines  and  drainage  trendgenerally  north  and  soutn.  The  elevation  is  5,323 
feet,  ascertained  barometrically.  The  rainfall  at  this  i>ost  has  never  been  ascertained. 
Except  duFLDg  tho  rainy  season,  which  lasts  from  about  the  end  of  June  until  the  mid- 
dle of  {September,  there  is  very  little  rainfalL 

During  the  rainy  season  there  is  rainfall  nearly  every  day,  sometimes  torrents.  The 
post  is  supplied  with  water  from  a  constant  spring,  lined  with  a  wooden  casing,  from 
which  tho  water  is  conducted  through  wooden  pipes,  a  distance  of  about  450  yards,  to 
a  tank,  where  the  wat^r  passes  through  a  filter  of  charcoal,  and  thence  is  delivered  by 
water-wagons  to  the  quarters  of  tho  post.  The  Eio  Miembres  and  the  Eio  Gila  are, 
respectively,  19  and  33  miles  distant  from  the  post.  The  countrv  around  is  but  little 
suited  for  agriculture,  as  the  climate  is  so  dry  that  vegetables  and  cereals  can  be  raised 
only  by  inigation,  and  the  springs  and  streams  avauable  for  this  purpose  are  far  dis- 
tant from  eacli  otlier.  It  is  much  better  suited  for  stock-raising,  as  the  grass  is  in  good 
quantity  and  uut  ritious  for  animals,  and  there  is  an  immense  range  for  cattle  around 
and  in  the  immediate  vicinity  of  the  water. 
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OOLOEADO. 

PORT  GARLAND. 

Captain  J.  Morris  Brown,  assistant  snrgeon,  IT.  S.  A.,  x>ost  sargeooy 
reports  as  follows : 

The  forestry  of  this  particular  locality  is  very  limited  in  area,  bein^  confined  to  tine 
borders  of  the  streams  intersecting  the  San  Luis  Valley,  and  the  foot-nills  and  moirni- 
ain-sides.  The  variety  bordering  the  streams  are  mainly  cottonwood  and  winow :  and 
on  the  foot-hills  and  mountains,  pines,  piQon,  aspen,  and  cedar,  with  some  somb  oak  and 
spruce.  Few  of  these  trees  attain  to  any  great  size  excepting  the  cottonwood  ud 
some  pines,  which  furnish  an  inferior  quality  of  baildinj^  lumber,  the  other  Tatietief 

~  :ainage  of  the  valley  is  naturally  good  and  trendi 


dng  excellent  fuel.    The  drainaL     

toward  the  south  and  west,  the  surface  ueing  gravel,  through  which  water  is  leaohed 
01^  at  a  great  depth. 

The  elevation  of  the  site  of  this  post  is  given  at  7,081  feet  above  sea-level^  and  I 
understand  that  this  altitude  was  ascertained  barometrically  by  a  party  b^onsing  to 
Wheeler's  expedition,  about  two  or  three  years  ago.  The  valley  has  a  gradual  deeoent 
toward  the  south  and  west  to  the  Rio  Grande  and  the  spur  of  mountaina  forming  tliA 
southern  boundary  of  the  park.  On  the  western  side  of  the  river  there  is  a  gradual 
rise  to  the  San  Juan  range  of  mountains. 

The  climate  is  very  dry,  the  yearly  rainfall  being  very  smaU  in  amount.  Eor  the 
past  two  years  the  rainfall,  according  to  the  meteorological  register  of  the  post  hospitali 
lias  been  as  follows,  viz :  1875,  11.56  inches ;  1876, 7.50  inches. 

FORT  LYON. 

Oolonel  0.  H.  Smith,  Ninteenth  Infantry,  reports : 

The  elevation  of  this  post,  as  shown  by  the  hospital  records,  is  S^BOO  feet  altitada; 
is  not  known  how  or  by  whom  obtained.  The  amount  of  rainiaU  since  1870  is  aa  fal- 
lows: 1871,  7.C7  inches;  1872.  16.97  inches;  1873,  11.58  inches;  1874,  14.58  inches; 
1875,  10  inches ;  1876,  9.01  incnes ;  1877,  till  Ist  of  October,  9.53  inches.  The  country 
is  rolling  prairie,  drained  by  ravines  and  small  streams,  which  run  southeast  on  the 
north  side  and  northeast  on  the  south  side  of  the  main  streams  into  which  they  flow. 

The  forest  area  in  the  immediate  vicinity  of  the  post  is  smaU ;  in  fact,  tiiere  la  no 
timber  except  what  is  growing  on  the  banks  of  the  lar^e  streams.  The  tiinber  on  the 
Arkansas  River,  commencing  about  forty  miles  east  of  the  ]^ost,  keeps  increasing  in 
size  and  area  as  you  approa^  the  mountains ;  but  it  is  principally  composed  of  sorab 
cottonwood,  confined  to  the  banks  and  islands  of  the  river,  and  fit  for  nothing  but 
fuel,  until  you  arrive  west  of  the  Pueblo,  when  the  pine  makes  its  appearance. 

The  Pur^atoire  River,  which  flows  into  the  Arkansas  about  one  mile  west  of  the 
post,  is  Btili  better  timbered  with  cottonwood  than  the  latter,  and  its  timber  area  in- 
creases as  you  approach  the  headwaters  in  the  Raton  MountainSj  where  some  cedar  is 
found. 

The  only  large  and  valuable  timber  area  in  the  near  vicinity  commences  about  sev- 
enty-live miles  west  of  hero,  and  is  between  this  point  and  Denver,  on  a  spur  of  the 
moiintauis  known  as  the  Divide.  This  is  said  to  embrace  thousands  of  acres  of  pine 
timber,  from  which  valuable  lumber  is  sawed  and  hauled  to  Pueblo  on  the  south  and 
the  Kansas  Pacifio  Railroad  on  the  north. 

FORESTRY  PROPER  OF  THE  COLORADO  VALLEY. 

(Extract  from  report  of  Lient.  A.  G.  Tarsin,  Twelfth  tTnitod  States  Infuitry.) 

First  in  order  comos  the  scanty  vegetation  of  the  dry,  sandy,  and  gravelly  sides  of 
the  basin  bet  weon  the  river-bottoms  and  the  base  of  the  mountain  ranges  formimg  the 
apex  or  upper  idgo. 

This  is  compoKcd  of  the  Larrea  MexioanUf  the  JEchinocactus  cylindraceua^  and  .^triplex, 
with  here  and  there  an  isolated  specimen  of  the  Yucca  brevifoUay  or  cactus  palm,  ap- 
peiiring  principally  in  the  "  washes,"  which  will  be  described  further  on. 

As  a  general  rule  the  vegetation,  scanty  at  best,  is  always  more  plentiftQ  and  of  a 
liigher  order  in  these  depressions  of  the  soil  than  iu  the  higher  and  general  pluie  of 
'lM^  surrounding  country. 


F0RE8TRT.  549 

loTTlanilB,  in  the  immediate  vicinity  of  the  river  anditBOwn  progeny,  or,  more 

gpoalting,  its  own  products,  the  water,  spreading  thronglt  the  temporarily 

.ted  soil,  keeps  it  moist  and  more  favorable  to  vegotation,  which  spiiagB&om 

iriant  wildness. 

it  species  to  appear  are,  generally,  the  BovUtova  »e»Jeria,  oi  mesqnite  grass, 

peculiar  grans  or  fiber  yolept  "Tanglefoot,"  and  the  OalUte,  or  TonKhbODcIl- 

I  least  nntritioasof  the  trio.    At  thisstage  the  >/i»ii})«n»,  properly  helouging 

ra  of  Arizona,  begins  to  enliven  tlio  scene. 

^vcs,  or  plantations,  if  not  a  miscomer,  of  the  different  species  of  the  arrow- 

)  Satix  langifoUa,  Teasaria  boreatie,  Baccharia  coemlacau,  and  Baoeliarit  taUeina, 

OS  if  sown  like  wheat -fields,  the  somber  and  dusty  tints  of  their  leaves  trench- 
Id  relief  npon  the  brighter  green  of  other  shmbs. 

ersedhere  nnd  there  among  these  wo  find  the  two  species  of  the  mesqult«trM, 
obia  glanduloaa  nndthe  Stronibocarpa  pubtscent,  and  finally,  along  the  margin  of 
he  most  subatautial  of  the  Color<^  iimbtr,  the  willow  and  Cottonwood. 
Tgest  of  these  last,  in  the  entire  conrse  of  the  river,  are  on  what  is  called 
vood  Island,"  between  Camp  Mohave  and  the  Grand  CaDon,  where  they  have 

a  size  which  may  be  styled  miyestic,  when  the  natnte  of  the  snironnding 
B  token  iDto  consideration ;  and  this  is  due  to  the  permanent  natnre  of  the 
Kin  which  they  have  been  allowed  to  attain  their  tail  size. 
ttonwood,  mesqnite,  and  willow  are  the  principal,  if  not  the  nnly,  faolof  the 

the  firet  having  a  diameter  varying  &om  10  to  20  inches  when  they  do  not 
tnrity;  the  two  last  from  4toW  inches. 
,  np,  the  principal  growths  of  the  entire  region  may  bo  tabulated  aa  foQomi 

Falafoixa  lintorU. 
Xippta  OHKq/'oIia. 

StromJmetTpa  piibttotnt. 
Baceharit  ooeruleteeitt. 
Datura  meltMdet. 
Suada  diffuta. 
AUionia  incarnalo. 
Orddiuni  Jlifridum. 
KrMKtrta  parv^folia. 

)  pnrpose  of  elncidation,  the  entire  region  comprised  between  Stone's  Fertr, 
and  the  river  mouth  in  Mexico  has  been  dividsd  into  section-sketches,  as  lol- 
:,  Section  of  Stonift  Ferry;  ad,  Section  of  Coltontrrood  Itland;  3d,  Sectioit  ofMi^ 
i,  SeeJion  of  Aubres;  fith,  ^clioti  of  £hrenberg;  6th,  Section  of  Fvma;  7tlu 
ftemoul^  together  with  a  iketchofa  lection  of  the  general  valley,  Bhowing-wbM 
onsidered  a  fair  average  of  the  vegetation  and  wooded  area,  together  with  an 
at  demonstrating  the  gradual  formation  and  washine  away  of  the  bott«m- 
1  the  general  conformation  and  aspect  of  the  8nrromi£ng  country. 


Airiplex  porvcanNi. 

Taiaria  borealii. 

emtgalti. 

Chlorii  alba. 

umiiyera. 

nota. 

CAi/opsi.  tinearU. 

APPENDIX. 
tinfall  at  Fort  Buford,  Dakota,  front  Aagyut,  1 
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Abstract  A. 
and  ram/all  at  Fori  Bioe,  Dakota,  from  Mag  II,  870,  U 


Oatob»2X,Vff!, 


IITO.  H*7  to  Saranibcr,  B. 


MUAprtltoKorambt., 
1§T4,  Atiril  to  Homaber. 
1B7B,  AprU  to  NoTi  ' 
1870,  April  to  KoTf 


io  uven  uitl  >  hilr  yun. 
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THE  CORK  TREE. 

Mr.  Primitivo  Artigaa  y  TeisidoTj  a  graduate  of  the  School  at  Forest 
Engineera  of  Spain,  has  recently  published  a  pamphlet*  on  the  cnltnis 
of  the  cork  tree  and.  the  care  and  management  of  cork  plantations.  Aa 
the  climat«  in  many  parts  of  the  United  States  ia  known  to  be  favonbla 
for  the  growtk  of  thi,^  tree,  it  is  deemed  expedient  to  give  the  foUowine 
Bommary  of  Mr.  Artigas'  pamphlet.  It  is  to  be  regretted  that  ladkra 
lace  forbids  the  presentation  of  a  full  translation  of  the  work,  whiob 
BO  contains  a  paper  on  the  manufacture  of  bottle-corks  in  Spain. 
According  to  Mr.  Artigas,  up  to  the  present  day  no  material  has  been 
onnd  to  take  the  place  of  cork  in  the  manufacture  of  stoppers  for  bottles. 
rts  impermeability,  elasticity,  durability,  and  lightness  have  gained  fat 
t  a  position  in  the  field  of  indnstiy  which  it  will  not  readily  yield  to 
»Qy  other  substance.  Hence  the  imperative  necessity  for  encoaraetnf 
he  growth  of  cork  plantations^  and  avoiding  the  course  followed^ 
•ome  operators  in  this  branch  of  forest  industry  in  the  isl^id  of  BicUyy 
Ji6  kingdom  of  S^aples,  and  in  the  island  of  Sardinia.  In  the  last-mcBl- 
Jnnod  plac«  a  cork  plantation,  according  to  Mr.  Nicholas  Eymar,  c^^ 
'  ■(  yielding  an  annnal  income  of  five  or  six  hundred  thousand  frsDOB 
■  1  Jestroyed.  The  object  was  to  obtain  the  tannin  from  the  bark.  The 
i-unks  and  branches  of  the  trees,  alter  having  been  stripped  of  tli^ 
>ark,  were  liumed  in  order  that  the  carbonate  of  soda  contained  in  tlie 
•ahes  might  be  extracted.  To  day,  and  with  good  reason,  the  mana- 
"Cturers  are  beginning  to  fear  that  there  will  soon  be  a  great  Bcarcdty 
■  r"i  rxm  Primitivo  Artigai  j  Talxliloi^ 
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of  fine  cork  for  stoppers  if  the  cork  plaBtations  are  not  looked  after  and 
managed  with  more  care  and  attention  than  heretofore.  The  demand 
for  bottle-corks  is  rapidly  growing  larger,  and  everything  leads  to  the 
belief  that  it  will  continue  to  do  so  for  many  years.  The  establishment 
of  cork  plantations,  however,  goes  on  very  slowly.  Fully  aware  of  this 
fact,  the  French  Government,  in  1822.  placed  in  the  hands  of  the  Koyal 
and  Central  Society  of  Agriculture  4,500  francs,  to  be  divided  among  such 
persons  as  might  plant  acorns  of  the  cork  oak  after  the  year  1823,  and  at 
the  expiration  of  ten  years  possess  plantations  containing  ten  thousand 
strong  and  vigorous  saplings.  In  1834  three  persons  were  found  to 
have  fulfilled  the  conditions,  and  the  money  was  divided  among  them 
by  the  society. 

The  French  Government  pays  particular  attention  to  the  preservation 
and  development  of  the  extensive  plantations  of  this  tree  which  now 
exist  in  Algeria.  A  large  and  intelligent  staff  of  officers,  of  the  corps 
of  forest  engineers,  have  charge  of  them,  and  they  yield  a  large  revenue 
to  the  state.  France  has  now  about  500,000  acres  of  cork  plantations 
in  her  African  colony. 

Although  in  the  majority  of  cases  the  offer  of  prizes,  always  small 
and  of  little  value,  for  the  culture  of  a  tree  which  requires  a  heavy  ex- 
penditure to  plant  the  seed,  and  a  long  period  to  acquire  the  requisite 
size,  is  iuefiicacious,  it  might,  x)erliaps,  be  productive  of  much  good  to 
call  a  convention  of  proprietors  of  cork  lands,  to  be  held  within,  six, 
eight,  or  more  ye^rji,  to  discuss  the  question  oi  cork  culture.  One  or 
more  premiums  might  at  the  same  time  be  offered  to  those  who  should, 
within  the  time  specified,  obtain  the  best  results  in  planting,  or  in  the 
improvement  of  their  lands.  The  awards  should  be  made  by  a  select 
jury  so  as  to  s'^cure  impartial  and  intelligent  decisions. 

It  would  also  not  be  out  of  place  to  offer  a  handsome  prize  for  the 
best  paper  on  the  destruction  of  the  larv»  which  are  now  doing  so  much 
damage  to  the  cork  by  burrowing  through  it  in  all  directions ;  and  another 
for  the  best  i>aper  on  the  means  of  preventing  the  appearance  of  the 
disfiguring  stains  in  the  cork  known  as  ^^ja9pe€ido^  (mottled).  With  this 
inceutive  a  desire  to  study  these  questions,  upon  which  so  littie  is  now 
known,  might  be  awakened,  and  it  is  fair  to  assume  that  a  positive 
benefit  would  result. 

The  importance  of  the  cork  crop  and  the  development  of  the  manufac- 
ture of  corks  in  Spain  were  hardly  appreciated  until  about  the  middle 
of  the  present  century.  Siuce  that  time  the  latter  has  increased  enor- 
mously, aiul  to  day,  in  some  provinces,  it  is  one  of  the  chief  sources  of 
wealth.  Hence  the  great  rise  in  the  value  of  cork  within  the  period 
mentioned.  Formerly  used  in  making  beehives  and  floats  for  fishing- 
nets,  &c.,  but  principally  for  fuel,  its  money  value  was  insignificant. 
As  the  cork  tree  does  not  furnish  good  lumber,  and  its  wood  is  valuable 
only  as  fuel,  some  of  the  proprietors  of  cork  plantations  desiring  to  ob- 
tain better  returns  from  their  lands,  devoted  them  to  other  purposes, 
and  in  this  way,  even  during  the  second  third  of  this  century,  large 
plantations  of  cork  trees  were  cut  down.  On  account  of  the  low  estima- 
tion in  which  it  was  held,  there  was,  up  to  a  short  time  ago,  no  induce- 
ment for  any  one  to  make  a  study  of  the  cork  tree  with  a  view  to  im- 
prove its  product  or  increase  its  yidd.  Unfortunately,  persons  who 
might  have  done  so  did  not  even  take  it  up  as  a  scientific  curiosity. 

The  little  information  of  importance  that  has  been  published  upon 
this  subject  is  of  very  recent  date.  The  time,  also,  employed  in  the  ex- 
periments mentioned  by  the  different  writers  has  not  been  sufficient,  in 
many  cases,  to  prove  praoticaUy  that  which  has  been  theoretically  ad- 
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vanced,  or  i)ositively  stated  as  being  beyond  dispute.  All  fetcts  bearing 
upon  the  question,  therefore,  should  be  scrupulously  and  methodically 
collected  in  order  to  be  used  as  a  basis  for  the  formation  of  roles  for  the 
guidance  of  all  engaged  in  cork  culture. 

The  cork  tree  {Quercus  suher^  of  Linnaeus)  is  of  various  sizes,  and  this 
has  given  rise  to  wide  differences  of  opinion  with  respect  to  tiie  greatest 
height  and  circumference  or  diameter  it  attains.  According  to  Mr. 
H.  Laure  some  have  gi'own  to  the  height  of  fifty  feet,  and  he  has  seen 
trees  of  three  feet  in  diameter  in  the  neighborhood  of  Bonnes.  Mr.  F. 
Jaubert  de  Passa  fixes  the  maximum  height  at  sixty  feet  with  a  diame- 
ter of  four  feet.  In  Algeria  cork  trees  sixty-five  feet  high  and  from  ten 
and  a  half  to  sixteen  and  a  half  feet  in  circumference  have  been  fonnd. 

In  Estremadura  there  are  some  trees  as  large  as  those  found  in  Al- 
geria. There  is  a  tradition  that  in  the  valley  of  Batuecas  (Salamanca) 
there  was  a  large  cork  tree,  the  hollow  trunk  of  which  was  used  as  a 
ceU  by  some  of  the  monks  of  a  neighboring  monastery.  In  1862,  in  a 
cork  plantation  called  Monte  Mayor ^  in  the  province  of  Gastellon  de  la 
Plana,  cork  was  taken  from  a  tree  50  feet  high  by  10  feet  in  drcnmfbr- 
ence.  This  tree  was  60  years  old .  In  the  province  of  G^erona  tlie  anther 
has  seen  trees  of  a  greater  diameter  than  any  mentioned  above,  except- 
ing that  of  the  valley  of  Batuecas,  the  size  of  which  is  not  known. 

The  tree  attains  a  great  age,  and  its  growth  continues  firom  one  hun- 
dred and  fifty  to  two  hundred  years.  It  lives  after  it  ceases  to  grow, 
but  the  yield  of  cork  is  diminisitied. 

CONDITIONS  UNDER  WHICH  FOUND. 

Oeographical  climate, — Extensive  plantations  of  cork  trees  are  found 
throughout  the  greater  portion  of  the  countries  lying  along  the  Mediter- 
ranean, as  far  north  as  the  forty-fifth  degree  of  latitude :  beyond  that 
line  they  do  not  flourish,  and  are  sparse  and  of  littie  value.  Its  polar 
Ime  coincides  with  tlie  isotherm  +13.5o. 

Physical  climate, — Cork  tree  requires  a  warm,  or  at  least  a  temperate 
climate.  It  is  found  in  Spain,  at  an  altitude  of  1,600  feet;  at  tiie  same 
height  in  France,  according  to  some  authorities,  and  at  2,600  feet  accord- 
ing to  others.  In  Algeria,  it  grows  at  an  elevation  of  3,200  feet.  The 
minimum  average  annual  temperature  which  it  can  stand  appears  to  be 
+13°.*  A  southern  exposure  is  the  most  favorable  to  its  growth, 
although  it  does  well  in  other  situations  when  aU  other  conditions  are 
propitious. 

The  free  circulation  of  air  and  an  abundance  of  light  are  highly 
)eneficial  to  the  development  of  this  tree,  which  prefers,  therefore,  slopes 
CO  plains,  particularly  if  they  are  near  the  sea  or  immediately  on  the 
^ast. 

Vccordiug  to  Antonin  Bouset,  the  cork  tree  can  resist  dififerences  of 
'^mperature  of  fil'ty  degrees. 

Soil, — Granitic  lands  and  sandy  siliceous  soils  are  very  favorable  tt 
:hc  rapid  growth  of  the  cork  tree,  which  seems  almost  to  absolutely 
eject  those  which  are  purely  calcareous.  It  grows  spontaneously  in 
•rgin  soils,  where  silica  or  silico-argillaceous  compounds  are  abundant. 
I  does  not  afi'ect  damp  lands,  and  shuns  marshes.  In  proof  of  this 
^  will  only  be  necessary  to  examine  the  lands  occupied  by  the  cork 
jiantations  in  the  provinces  of  Caceres,  Gerona,  CasteUon,  and  other 

'^he  antlior  does  not  say  whetlior  this  temperatnre  is  according  to  the  Reaumer 

lie  Centigrade  system.  *  If  the  Reaumer  is  meant,  it  is  equal  to  61.25^  Fahrenheit; 

f  the  Centiiq*f»'i«  t^  (^^.2P  ^**^vi:<^r^\xMt.    It  is  alm"«t  safe  to  assume  that  the  Centigrade 
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places  where  the  calcareous  soil  generally  drives  them  away,  and  where 
they  abound  whenever  granites,  Silurian  slates,  silico-argiUaceous  and 
sandy  siliceous  soils  are  encountered.  According  to  Mr.  H.  Laure  the 
cork  tree  only  grows  spontaneously,  or  in  a  wild  state,  in  granitic  or 
slaty  formations.  Experts  in  the  province  of  Gerona  affirm  that  the 
trees  which  yield  the  best  cork  are  found  on  slaty  lands. 

FRUOTUTOATION. 

The  blossoms  make  their  appearance  in  April  or  May,  and  the  finit 
ripens  in  the  following  months  of  September  and  January.  Hence  the 
different  kinds  of  acorns,  according  to  the  time  of  ripening.  Those 
which  arrive  at  maturity  in  September,  and  sometimes  about  the  begin- 
ning of  October,  are  called  ^^Brevas^^  ^^Primerizas  de  San  Miguel^  or 
^' Miguelenas  f'  those  which  ripen  in  October  and  November  are  called 
^^  Segunderas^^  ov  ^' Mediands  de  San  Martin^  or  ^^Martinena^^^;  and  lastly, 
the  acorns  which  do  not  ripen  until  December,  or  January,  are  known  as 
^' TardiaSj'^^  or  ^'FalomerasP 

The  acorns  of  this  species  of  oak  are  more  bitter,  and  of  an  inferior 
quality  to  those  of  the  Qnercus  ilexj  and  are  not  so  good  as  food  for 
swine. 

The  trees  begin  to  bear  acorns  within  twelve  or  fifteen  years,  but 
until  they  reach  thirty  or  forty  the  acorns  are  not  fertile,  nor  is  the  yield 
abundant.  It  is  said  that  the  tree  bears  fertile  s^d  when  it  yields  cork 
sufBciently  good  to  make  bottle  stoppers.  Close  growth  or  lack  of  light 
diminishes  the  yield  of  adorns,  and  also  impairs  3ie  quality  of  the  cork 
and  bark,  and  lessens  their  quantity. 

The  acorns,  although  not  very  delicate,  lose  their  germinative  faculty 
even  when  not  on  the  trees,  if  exposed  to  a  great  degree  of  cold. 

Some  varieties  or  sub-varieties  of  the  cork  oak  produce  very  sweet 
acorns,  as  sweet  or  even  sweeter  than  those  of  the  Qtiercus  ilex.  It  has 
also  been  observed  that  the  trees  which  yield  small  oblong  or  round  and 
bitter  acorns  produce  coarse  cork,  and  those  which  bear  large  and  sweet 
acorns  produce  a  finer  article,  and  their  tixinks  are  of  a  more  regular 
shape.  These  characteristics  are,  however,  not  generally  to  be  relied 
on  as  indicative  of  the  peculiarities  mentioned. 

PLANTINa. 

Having  selected  the  seed,  the  first  thing  to  be  considered  is  the  pre- 
paration of  the  soil  to  receive  it.  In  woodlands  it  is  not  expedient,  as 
a  general  thing,  to  dig  deep,  as  in  field  labor  where  it  is  advantageous. 
The  reason  for  this  is  very  apparent.  The  roots  of  young  trees  pene- 
trate very  little  during  the  first  year;  during  that  period,  tiierefore,  and 
often  during  the  year  following,  they  do  not  reach  the  bottom  oi  the 
tilled  soil.  By  tillage-  the  earth  is  lessened,  but  it  dries  easily,  and  if 
the  summer  is  at  all  dry  and  hot  it  loses  nearly  all  its  moisture.  The 
roots  of  the  seedlings  in  such  cases  find  the  lower  jwrtion  of  the  soil  dry, 
and  frequently  impacted,  conditions  highly  unfavorable  to  their  proper 
development.  Other  disadvantages  result  from  a  deep  tillage  of  the 
soil.  Weeds  and  shrubs  come  up  and  grow  so  rapidly  as  to  smother  the 
young  trees.  Besides  this,  the  roots  and  organic  ramains  placed  on  the 
surface  rot  much  more  rapidly  than  when  turned  under,  contributing 
greatly  to  the  rapid  growth  of  the  young  plants  during  the  first  years. 
But  latter  on,  generally  after  the  lapse  of  eight  or  ten  years,  the  want 
of  the  manure  which  a  more  tardy  decomposition  would  have  supplied 
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makes  itself  felt,  and  the  young  trees  become  weak  and  puny.  It  shonid 
also  l)e  remembered  that  decomposed  organic  matter,  under  the  infln- 
ences  of  heat,  light,  and  the  atmosphere,  give  out,  among  other  things, 
ammoniacal  matters  and  carbonic  acid,  which  are  lost  in  great  part  it 
they  do  not  come  into  contact  with  a  vehicle  or  substance  which  will 
retain  them.    Covered  by  the  soil  they  find  this  vehicle. 

The  cork  tree  needs  some  shelter  during  the  first  few  years  of  its 
growth.  If  tliis  is  too  great,  the  tree  droops  and  finally  dies.  Hence 
the  different  results  obtained  from  any  one  or  the  other  of  the  varions 
methods  of  preparing  the  lands  for  planting.  To  plant  by  sowing  broad- 
cast after  the  land  has  been  plowed  has  the  disadvantage  of  encouraging 
the  growth  of  shrubs  and  weeds,  and  their  development  being  mare 
rapid  than  that  of  the  cork  trees,  the  latter  are  seriously  iivjured.  The 
mode  of  planting  by  making  small  excavations  here  and  there  and  put- 
ting an  acorn  into  each  is  open  to  the  same  objection.  Frommotivea  of 
economy,  as  will  be  shown  later,  and  also  to  protect  the  young  trees 
fipom  the  ill-effect43  of  the  growth  of  weeds  and  shrubs,  the  "furrow^  or 
"  bclt^  system  of  planting  has  been  adopted.  This  consists  in  planting 
the  cork  trees  in  rows,  with  one  or  more  rows  of  grai)e-vines  between* 
The  rows  of  vines  are  from  five  to  seven  feet  apart,  and  the  acoms  aie 
planted  in  a  furrow  drawn  between.  The  acoms  and  vines  are  planted 
at  the  same  time.  The  former  may  be  placed  from  20  to  40  inches  ^art. 
When  the  young  trees  are  suflBlciently  grown  they  may  be  thinned  out 
until  a  sufftcient  number  is  left. 

In  a  cork  plantation  of  this  kind  near  Palafirugell,  province  of  Gerona^ 
the  cork  trees,  which  are  about  twenty  yeais  old,  have  an  average  diam- 
eter of  nearly  4  inches. 

In  1830  IVIr.  Eeig,  in  a  letter  addressed  to  the  Bo^al  and  Central  Agri- 
cultural Society  of  France,  said  that  he  planted,  in  1817,  one  hundred 
and  fifty  ares  (119.6  square  yards  each^  with  acoms  of  the  cork  tree, 
with  alternate  rows  of  grape-vines^  with  such  good  results  that  the 
yield  of  the  vines  more  &an  paid  for  the  cost  of  the  cork  plantation. 
He  recommended  that  tMs  plan  should  be  adopted  to  introduce  the  cork 
tree  into  the  thinly  settled  portions  of  the  south  of  France.  Mr.  Beig 
left  spaces  of  6  feet  between  his  trees.  Their  height  at  the  date  of  his 
letter  was  9  feet,  with  a  circumference,  at  the  base  of  the  trunk,  of  3 
inches.  The  land  on  which  they  were  grown  was  of  Ihc  poorest  descrip- 
tion, sloping,  and  with  only  6  inches  of  soil. 

Up  to  twenty  or  twenty-five  years  tiie  ground  should  be  cultivated  as 
if  it  was  a  vineyard  only,  taking  care  not  to  iT\iuro  the  young  trees.  In 
this  way  the  weeds  and  shrubs  will  be  kept  under.  At  the  end  of  thia 
time  the  cork  trees  will  be  sufliciently  grown  not  to  need  shelter,  which, 
indeed,  the  vinos  will  no  longer  be  able  to  afford.  On  the  contrary,  they 
will  become  the  victims  of  the  excess  of  shade  given  by  the  cork  treeSy 
and  will  have  to  give  way  to  them. 

It  is  usual  to  cultivate  these  mixed  plantations  twice  a  year,  once  in 
January,  and  again  in  the  spring.  The  earth  should  be  stirred  with  a 
hoe,  and  the  weeds  and  brush  rooted  up  and  burned  if  they  are  hurtfol 
and  do  not  readily  rot,  or  buried  with  their  roots  if  their  decomposi- 
tion will  funiish  good  manure. 

Under  certain  circumstances  oth«^r  methods  might  be  advantageously 
followed  in  the  i)reparation  of  the  soil  and  the  disposition  of  the  young 
treses.  In  this  paper  the  author  proposes  to  lay  down  general  principles 
and  precepts  rather  than  precise  details  and  instructions,  which,  in  his 
opinion,  would  be  impossible  in  view  of  the  complex  nature  of  the  con- 
ditions under  consideration.    It  cannot  be  absolutely  stated  that  any 
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le  plant  will  grow  and  flourish  in  an  argillaceous  soil,  for  example,  with 
•reference  for  a  calcareous  formation,  nor  that  it  prefers  one  exposure  to 
nother,  nor  that  it  requires  an  exact  amount  of  moisture,  nor  a  certain 
ixcd  temperature.  All  and  each  of  these  conditions,  and  various  others, 
lay  exert  a  modifying  influence,  in  a  greater  or  less  degree,  on  each  of 
he  others.  All  must  be  considered,  as  all  exert  great  influence  in  the 
evelopment  of  the  plant. 

K  there  should  already  be  any  growth  of  shrubs  or  young  trees  on  the 
Eind  which  might  serve  as  a  protection  or  shelter,  planting  in  belts  might 
►e  advantageously  resorted  to.  The  soil  shoula  only  be  moved  in  the 
^Its  in  which  the  acorns  are  planted,  making  them  from  32  to  40  inches 
tt  width.  The  brush  removed  from  tnese  belts  should  be  thrown  on  the 
atervening  uncultivated  belts,  thus  forming  an  additional  protection 
rom  heat  and  cold. 

Planting  in  trenches  may  be  tried  when  the  land  or  the  requirements 
»f  the  tree  are  not  known.  It  consists  in  marking  out  belts  about  13^ 
eet  wide,  horizontally  if  on  a  slope,  and  from  east  to  west  if  the  ground 

level.    An  excavation  10  feet  wide  and  from  2  to  4  inches  in  depth. 

cording  to  the  quality  of  the  soil,  is  then  made,  and  the  excavatea 
th  thrown  on  the  remaining  portion  of  the  belt  in  the  shape  of  an  em- 
ikment.  Where  the  land  Sopes  this  embankment  ^ould  be  on  the 
ower  side,  and  on  levels  on  the  south  side.  In  the  center  of  the  open 
>elt  a  second  excavation,  8  inches  in  depth  and  4  in  width,  in  the  shape 
►f  a  half  cylinder,  should  be  made  longitudinally:  the  esurth  from  this 
ast  excavation  placed  so  as  to  form  a  convex  sur£a»ce  between  the  first 
mbankment  and  the  excavation.  In  tlie  remaining  portion  the  surface 
if  the  soil  may  be  slightly  stirred.  In  this  way  all  the  conditions  that 
ixe  favorable  or  not  to  the  development  of  tlie  tree  can  be  found,  and  an 
opportunity  is  afforded  to  determine  the  best  mode  of  culture. 

The  preparation  of  the  ground  by  ditching  is  recommended  when  the 
lurface  and  subsoUs  are  very  much  impacted,  are  of  bad  quality,  or 
tre  full  of  thick  roots.  To  do  this,  ditches  from  8  to  20  inches  in  width 
md  about  the  same  depth  are  opened  from  15  to  40  feet  apart.  They 
ihould  be  dug  in  summer  or  autumn,  in  order  that  the  soil  may  be  ex- 
)Osed  to  the  action  of  the  air  for  hall  a  year  at  least.  When  it  is  time 
o  plant,  the  earth  should  be  thrown  back  into  the  ditches  and  the  opera- 
ion  is  complete.  If  the  earth  should  be  too  compact  a  little  sand  should 
)e  added,  or  else  a  few  dry  sticks  or  weeds,  which  would  also  serve  as 
oanure.  U  the  soil  should  be  damp  a  little  earth  taken  from  the  inter- 
'-ening  spaces  might  be  thrown  on,  making  a  sort  of  a  ridge  over  the 
Litch.  If,  on  the  other  hand,  the  soil  should  be  very  diy,  and  the  situ- 
btion  very  much  exposed  to  heat  or  cold,  the  ditches  should  be  filled  in 
>nly  up  to  about  4  inches  from  the  surface.  On  slopes  the  ditches  should 
)e  run  horizontally,  as  the  moisture  and  strength  of  the  soil  are  better 
)reserved. 

Planting  in  squares,  which  is  done  by  cutting  out  squares  measuring 
I:  feet  each  way,  in  the  existing  growth  of  shrubs  and  young  trees,  and 
)lanting  a  few  acorns  in  the  center  of  each  square,  is  superior  to  the 
)elt  method  in  affording  protection  to  the  young  trees,  because  the  earth 
hrown  against  the  sides  forms  a  sort  of  wall  which  protects  them  from 
he  wind.  It  would  not  do,  however,  to  follow  this  plan  with  close 
loils,  for  the  water  would  accumulate  in  tlie  center  and  iiyure  the  young 
)lants  or  seed. 

Planting  in  holes  is  much  like  the  method  first  spoken  of,  so  much  so 
liat  a  more  particular  description  is  not  deemed  necessary. 

The  acorns  should  be  gatiiered  when  perfectly  ripe.    Those  which 
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arrive  at  maturity  in  the  latter  pari:  of  November  and  the  first  part  of 
December  are  considered  the  best. 

The  most  favorable  season  for  the  germination  and  development  of  the 
plant  is  that  in  which  the  acorns  fall  naturally,  in  autamnor  atthe 
beginning  of  winter.  But  at  this  season  the  field-mice  and  birds  are 
apt  to  eat  the  acorns.  In  the  spring  the  young  trees  are  exposed  to 
injury  from  the  late  frosts,  but  there  is  less  danger  from  this  sooroe 
than  there  is  of  the  seeds  being  eaten  if  planted  in  the  falL  It  is  im- 
possible, however,  to  give  any  iixed  rule  on  this  point,  as  so  mnch  de- 
pends ui)on  local  circumstances.  When  there  is  no  strong  reason  for 
planting  in  the  spring,  autumn  should  be  preferred,  because  if  the 
seed  has  had  time  to  sprout  the  young  roots  spread  and  get  a  good 
hold  during  the  winter,  and  in  the  spring  the  young  plants  flonrish  all 
the  better. 

Several  methods  of  preserving  the  acorns  have  been  adopted.  One 
way  is  to  put  them  in  a  sack  of  coarse  material  or  in  a  box  or  barrel  fall 
of  small  holes,  and  to  keep  them  under  water  until  ready  for  plantib^ 
Another  is  to  place  them,  with  alternate  layers  of  sand  or  earthy  in 
trenches  lined  with  boards  or  brickwork.  Some  persons  have  obtained 
excellent  results  by  storing  the  freshly  gathered  acorns  in  a  well-venti- 
lated room,  stirring  tliem  frequently,  and,  when  tolerably  dry,  putting 
them  in  heaps  of  from  2  to  3  feet  high  and  covering  them  with  a  coatcn 
leaves  1  foot  thick,  with  a  further  covering  of  branches  and  moss,  the 
whole  covered  with  a  thatch  of  straw.  It  has  been  recommended,  if  a 
safe  and  sheltered  place  under  trees  can  be  found,  that  the  acorns  be 
mixed  with  leaves  and  put  in  heaps  from  1  to  2  feet  high,  the  whole  to 
be  covered  with  leaves.  When  the  acorns  are  stored  in  this  way,  plant- 
ing should  be  begun  -with  the  first  approach  of  spring,  else  the  acorns 
might  sprout  in  the  heaps. 

To  i)rotect  the  young  plants  from  the  cold,  extreme  heat,  and  exoess 
of  light,  it  is  sometimes  the  custom  to  mix  other  kinds  of  seed  with  tiie 
acorns,  sometimes  cereals  and  sometimes  pine-seed,  as  in  Gascony,  where 
the  sea-pine  {Pimis  maritma,  Lam.)  grows  luxuriantly  by  the  side  of  the 
cork  tree.  About  the  twelfth  year  some  of  the  pines  may  be  cut  down 
to  give  more  light  to  the  soil.  Two  or  three  years  later  lie  pruning  of 
the  cork  trees  may  be  begun.  Every  year,  until  pruning  is  begun,  all 
injurious  shrubs  should  be  destroyed,  but  care  should  be  taken  to  pro- 
vide sufficient  shade  to  keep  the  soil  from  drying  too  rapidly.  The 
pruning  should  be  repeated  every  four  or  five  years,  and  the  ground 
around  the  shade-trees  should  be  lightly  worked. 

In  damp  or  marshy  places,  or  where  the  land  is  used  for  pasture, 
transplanting  or  setting  out  young  trees  may  be  resorted  to.  To  obtain 
these,  acorns  may  be  planted  in  beds  or  in  pots,  one  acorn  in  each  pot. 
The  latter  is  more  convenient,  but  more  expensive. 

In  transplanting,  great  care  should  be  taken  to  equalize,  as  far  as 
possible,  the  absorbent  surface  of  the  roots  with  the  exhalant  surface  of 
the  leaves,  preferring  the  spring  or  siunmer  for  the  operation.  Some 
plantations  have  been  successfully  planted  with  trees  from  ten  to  twelve 
years  old,  the  tops  being  cut  olf  (>  or  7  feet  from  the  ground.  If  any  of 
the  roots  should  be  broken  in  taking  up  the  young  tree,  they  should  be 
cut  off,  as  the  bruised  roots  might  rot  and  injure  the  tree.  If  the  young 
trees  can  be  taken  up  without  hurting  any  of  the  roots,  they  may  be 
transplanted  at  any  time,  and  thiue  will  be  no  need  to  cut  off  any  of  the 
branches.  The  trees  should  be  trans])lante(l  so  soon  a«  possible  after 
being  taken  from  the  ground,  and  the  roots  should  be  covered  with  moss 
or  straw  if  thev  are  to  be  oanied  to  a  distance. 
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In  poor  land  the  holes  in  which  the  trees  axe  to  be  placed  should  be 
du^^  at  least  six  months  beforehand  in  order  to  permit  the  soil  to  become 
mellow.  In  good  land  there  is  no  need  to  dig  the  holes  until  ready  to 
plant  the  trees.  The  holes  should  be  large  enough  to  admit  the  roots 
without  touching  the  sides.  A  slight  hollow,  which  should  be  filled  with 
water  after  planting,  should  be  left  around  each  tree. 

The  trees  ought  to  be  at  such  a  distance  apart  as  to  insure  a  fiill  sup- 
ply of  air  and  an  abundance  of  light;  but  not  so  much  as  to  favor  the 
growth  of  shrubs  prejudicial  to  the  trees,  or  to  permit  the  ground  to  dry 
too  much.  Practical  exx)erience,  an  acquaintance  with  the  locality,  and 
a  knowledge  of  vegetable  physiology  are  the  surest  guides  to  depend 
upon  to  obtain  the  best  results.  As  a  general  rule  the  number  of  trees 
per  hectare  (2.471  acres)  should  be  from  150  to  250. 

Old  trees  should  be  cut  down  to  make  room  for  young  ones.  Duha- 
mel  and  other  authorities  have  fixed  the  age  at  which  cork  trees  should 
be  felled  at  150  years.  This  rule  should  not  be  applied  in  the  province 
of  Gerona,  however,  as  th^  trees  there  are  often  valuable  and  yield  a 
good  product  for  forty  or  fifty  years  after  reaching  the  age  stated. 

GATHERma  THE  CORK  CROP. 

The  operation  of  taking  off  the  cork,  although  it  inflicts  a  real  disease 
upon  the  tree,  facilitates,  nevertheless,  the  development  of  the  trunk 
and  the  production  of  the  coats  of  cork.  The  cork  should  be  t^en  off 
when  the  sap  is  running.  Mr.  Lambert  is  in  favor  of  having  this  work 
performed  in  the  spring,  because  at  that  time^  in  addition  to  the  feet 
that  the  cork  is  removed  with  greater  ease  than  in  the  depth  of  summer, 
the  new  formation  of  the  cork  which  is  not  yet  matured,  and  which  is  use- 
less for  manufacturing  purposes,  is  not  removed.  The  inner  bark  also 
is  not  so  liable  to  dry  up  and  separate  from  the  tree.  Some  cork  grow- 
ers, however,  prefer  to  take  off  the  cork  during  the  months  of  July  and 
August,  when  the  sap  is  descending.  Along  the  coast  in  the  province 
of  Gerona,  this  work  is  generally  done  about  the  last  of  June  to  the  first 
of  July,  the  operation  being  begun  when  the  cork  readily  separates  from 
the  tree. 

The  greatest  risk  in  taking  off  the  cork  in  the  spring  is,  perhaps,  in 
the  danger  of  tearing  away  part  of  the  inner  bark,  in  addition  to  the 
further  danger  incurred  from  late  frosts  which  might  kill  the  tree.  It 
should  be  so  arranged,  therefore,  if  possible,  that  the  newly  stripped 
cork  trees,  which  are  then  covered  with  an  abundant  exudation  of  sap, 
should  not  be  exposed  to  sudden  changes  of  temperature,  particularly 
to  the  cold  winds  which  follow  the  autumn  rains. 

The  trees  should  be  stripped  for  the  first  time  when  the  outer  cover- 
ing can  be  taken  off  without  injuring  them.  In  the  province  of  Gerona 
this  is  done  when  the  trees  are  from  2  to  4  inches  in  diameter.  This 
rule  is  not  strictly  adhered  to,  however,  and  it  is  not  rare  to  see  even 
smaller  trees  denuded  of  their  covering.  The  first  and  sometimes  the 
second  coats  of  cork  are  of  no  value  to  make  stoppers. 

After  the  trees  arrive  at  maturity,  that  is  to  say,  when  they  begin  to 
yield  cork  of  mercantile  value,  it  is  of  great  importance  to  determine 
the  proper  period  that  should  be  allowed  to  elapse  between  the  har- 
vests. In  the  province  of  Gerona  the  majority  of  the  growers  strip 
their  trees  every  ten  years,  while  some  do  so  every  twelve  years.  Gases 
are  mentioned  where  the  cork  was  permitted  to  grow  for  eighteen  years, 
and  then  gave  a  handsome  return  to  the  grower.  As  cork  sufficiently 
thick  to  make  champagne-stoppers  is  worth  more  than  any  otiier,  grow- 
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ers  endeavor  to  produce  this  quality  sometimeB  by  puttrng*  off  the 
of  gathering  for  one  or  two  years. 

'nie  time  necessary  for  the  production  of  good  cork  varies  according 
to  the  conditions  of  the  soil  and  climate,  and  experience  is  the  hot 

fuide  in  determining  when  it  should  be  gathered.    When  mature  and 
t  for  removal,  the  body  of  the  cork  is  of  a  rose- white,  which  cola 
rapidly  disappears  upon  exposure  to  the  air. 

To  remove  the  cork  from  the  tree,  an  ax,  the  helve  of  which  ii 
wedge-shaped  at  the  end,  is  used.  Two  circular  cuts  are  made,  one  at 
the  foot  of  the  trunk  and  one  at  the  proper  height  above.  A  lon^bir 
dinal  cut  is  then  made,  and  after  its  edges  are  gently  beaten  with  the  ax, 
the  end  of  the  helve  is  introduced  and  the  whole  pie<;e  is  easily  tidcen 
off.  Sometimes  several  circular  incisions  are  made,  and  the  cork  is 
taken  off  in  sections.  After  the  cork  is  removed,  two  longitudinal  in- 
cisions, which  ])enetrate  to  the  inner  bark,  are  made  in  the  trunk  along 
its  whole  length.  This  is  done  to  prevent  the  new  formation  of  coS 
from  cracking  on  its  outer  surface.  Some  persons  make  as  many  as  four 
of  these  incisions  in  the  trunks  of  the  trees.  They  should  not^  how- 
ever, be  made  on  the  noilh  side.  The  inner  part  of  the  cork  consists  ot 
a  yellow  substance  which  is  useless  in  the  manufacture  of  stopx)er8.  It 
is  composed  of  dried  sap,  or  at  least  of  a  corky  substance  in  process  ot 
formation,  and  is  distributed  equally  over  the  surface  of  tie  trunk. 
This  substance  dries  quickly,  and  serves  as  a  protection  to  the  mother, 
or  inner,  bark.  This  corky  substance  is  precisely  that  which  is  taken 
off  and  lost  when  the  cork  is  removed  later  in  the  season,  when  the  sap 
is  descending. 

If  all  the  cork  is  taken  from  the  tree  at  once,  the  new  cork  is  produced 
more  slowly ;  but  it  is  of  a  better  quality  than  when  the  tree  is  only  par* 
tially  stripped.  As  it  has  been  considered  dangerous  to  a  certain  extent 
to  deprive  the  trees  of  their  whole  covering  at  once,  it  has  been  proposed 
that  the  operation  should  be  performed  at  different  times  ^  the  first  year 
taking  off  the  cork  up  to  a  height  of  about  12  inches,  the  fourth  or  flflih 
year  up  to  the  branches,  and  the  seventh  or  eighth  year  from  the  branches 
themselves.  By  this  method  the  trees  may  not  suffer  so  much  from  at- 
mospheric influences.  On  the  other  hand,  however,  it  has  the  inconven- 
ience of  always  leaving  a  portion  of  the  delicate  sumice  of  the  trunk  ex- 
posed to  the  vicissitudes  of  the  weather.  In  the  plantation  of  Monte 
Mayor y  in  the  province  of  Castellon  de  la  Plana,  it  is,  or  at  least  was,  the 
custom  to  take  the  cork  from  half  the  trunk  the  first  year;  two  years 
later  it  is  taken  off  as  far  up  as  the  branches ;  and  two  years  after  from 
the  branches  themselves. 

It  is  not  expedient  to  remove  the  first  cork  all  at  once,  but  at  intervals 
of  two  or  three  years.  In  this  way  the  trunk  a^.quires  a  greater  diame- 
ter, and  the  tree  is  not  so  liable  to  be  injured  by  the  cold. 

The  trunk  should  be  stripped  to  tbe  ground,  bcc^ause  if  a  belt  of  cork 
should  bo  left  it  would  serve  as  a  cover  for  ants,  which  would  fill  it  with 
holes,  or  for  other  inseets,  wliich  would  cause  the  same,  or  greater  damage. 

If  the  trunk  is  stripped  every  eight  or  nine  years  the  thick  brandies 
should  be  strip]>ed  ever}'  ten  or  twelve  yeai*s,  and  the  lesser  ones  every 
sixteen  or  twenty. 

Great  care  should  be  taken  not  to  wound  or  strip  oft*  any  part  of  the 
mother  or  inner  bark,  because  no  cork  is  i)roduced  upon  the  place  so  in- 
jured until  it  is  completely  healed  over.  According  to  jsome  authorities^ 
the  wound  once  closed,  cork  of  a  U»tter  quality  than  before  is  produced. 
If  the  injmy  is  repeated  it  heals  with  great  difliculty,  and  the  tree  is 
often  seriously  damaged. 
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In  the  province  of  Crerona  it  is  very  generally  the  practice  to  take  the 
\otk  from  the  trunk  only,  as  it  is  tiionght  by  this  means  that  a  better 
luality  of  cork  is  obtained  the  next  time. 

When  the  cork  is  all  removed  from  the  trees  it  is  taken  £rom  the  temjK)- 
•ary  places  of  deposit  and  piled  up  to  dry  slowly,  and  in  two  months  loses 
me-flfth  of  its  weight.  Here  it  is  inspected  by  the  manufacturers,  who 
my  it  on  th^^ronnd. 

If  cork  trees  are  not  stripped,  the  cork  splits  and  becomes  full  of  holes, 
ind  is  worthless  for  making  stoppers.  In  about  fifty  or  sixty  years  the 
lurface,  ex])osed  to  atmospheric  influences,  begins  to  decompose  slowly, 
md  the  cork  falls  off  in  small  pieces,  in  the  same  way  as  the  bark  of 
>ther  trees.  It  never  faUs  off  in  large  slabs,  nor  does  it  naturally  come 
>ft'  while  the  tree  is  alive,  as  some  persons  have  supposed^  presenting 
he  cork  tree  as  an  exceptional  instance  of  physiological  action,  brought 
m  by  natural  agencies  on  the  bark  of  this  species  only. 

When  it  is  intended  to  improve  a  cork  plantation  which  has  never 
)een  stripped,  the  stripping  should  be  done  at  once  in  order  to  obtain, 
)ight  or  ten  years  later,  an  article  that  can  be  used  in  making  stoppers. 
Che  lirst  stripping  is  useless  for  this  purpose. 

A  year  after  the  first  stripping  the  land  should  be  cleared.  In  some 
)laces  this  is  done  by  means  of  fire.  General  fire-lines  are  opened  and 
he  undergrowth  within  a  radius  of  4  to  20  feet,  according  to  the  size  of 
he  tree,  is  cut  down.  This  being  done,  fire  is  applied  on  the  windward 
lide  of  the  undergrowth.  The  operation  should  be  performed  in  Peb- 
•uary  or  March  sifter  light  rains,  but  never  in  hot,  diy  weaQier.  Mie 
)uming  should  be  repeated  for  two  or  three  years  after  each  stripping. 

Cutting  down  the  undergrowth  has  the  disadvantage  of  leaving  the 
•oots  in  the  ground,  which  put  out  shoots  afterwards  with  greater  vigor 
han  ever.  The  best  plan,  therefore,  if  it  were  not  so  costly,  would  be  to 
)ull  up  the  shrubs  by  the  roots. 

It  is  claimed  that  by  removing  the  stumps  of  the  old  cork  trees  great 
>enefit  is  done  to  the  land.  It  is  doubtful  whether  this  theory  is  correct, 
IS  the  roots  as  they  decompose  may  yield  a  good  manure.  In  loose  soils 
ind  on  steep  inclines  stumps  are  ne\er  dug  up,  because  deep  washes  are 
iable  to  be  formed. 

The  men  employed  in  stripping  the  cork  from  the  trees  are  paid  fix)m 
50  to  70  cents  (12  to  14  reals)  per  day. 

VALUE  OF  THE  CBOP. 

In  Extremadura  cork  is  worth  firom  $1.40  to  $2  (7  to  10  jyesetas)  per 
LOO  pounds,  lu  Catalonia  a  higher  price  is  paid.  It  is  sold  there  in 
jlabs  at  so  mucli  per  dozen.  l£ese  slabs  are  about  8  palms*  square, 
ind  bring  from  $2.40  to  $4  (12  to  20  pesetas)  per  dozen. 

To-da;y  cork  is  t\  orth  eleven  times  more  than  it  was  in  1790. 

V^\JLUE  AND  YIELD  OF  CORK  PLAYSTATIONS. 

In  1843  in  the  department  of  Var,  France,  cork  plantations  were  esti- 
nated  to  be  worth  500  francs  per  hectare  (2.471  acres).  The  nlet  return 
>er  hectare  each  ten  years  was  600  francs,  or  12  per  cent,  per  annum, 
it  the  same  date  oak  forests  only  yielded  3  per  cent,  per  annum. 

To  day  the  value  of  cork  plantations  varies  considerably,  according  to 

*  Domingnez  in  kis  dictionary  nves  two  definitioiui  of  '^  palmo.''  the  word  nsed  by 
ihe  author.  They  correspond  with,  the  Enghah  words  **  span ''  and  "  hand."  The  lat- 
ter is  probably  meant. 
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locality,  the  age  of  the  trees,  density  of  growth,  and  the  quality  of  the 
cork  produced.  But  as  the  demand  for  stoppers  increases  every  day  flie 
cork  plantations  acquire  an  additional  value.  Large  sums  are  invested 
ill  this  Idnd  of  property,  and  several  Catalonian  stock  companies  have 
rented  large  plantations  in  Extremadura,  Andalusia,  and  other  places, 
and  are  making  handsome  profits  out  of  them.  In  a  plantation  In 
Extremadura  the  first  stripping  was  let  for  $200 ;  the  s^ond  brought 
$5,000  5  and  the  third  $10,000. 

MINOR  PRODUCTS. 

The  mother  bark  of  the  cork  tree  contains  a  large  amount  of  tannuL 
as  much  as  the  best  oak  bark.  It  is  extensively  used  by  the  tanners  oi 
Cadiz.  Cork  trees  grown  for  tan-bark  are  usually  stripped  every  thirty 
years,  at  which  age  they  are  entirely  denuded  of  their  inner  bark  and 
cork.  This  kills  the  trees,  and  they  are  then  cut  down  to  the  roots,  firom 
which  spring  new  shoots,  which  in  their  turn  are  subjected  to  the  same 
process.  The  roots  soon  lose  the  power  of  sending  up  vigorous  shooti 
and  get  worse  and  worse,  until  at  eighty  years  very  few  stumps  show 
any  signs  of  life.  Few  cork  plantations  are  cultivated  for  tan-bark,  as 
tliey  give  a  better  return  when  preserved  for  their  yield  of  cork* 

The  wood  of  the  cork  tree  is  of  a  reddish  brown.  Its  density,  when  dry. 
varies  according  to  different  authorities,  from  0.787  to  1.560.  Exposed 
to  changes  from  wet  to  dry,  it  soon  warps.  It  is  very  tough,  and  for 
that  reason  may  be  used  in  carriage  and  wagon  making,  and  for  similar 
purposes.  As  the  wood  is  heavy  and  warps  easily,  ana  the  trunks  are 
very  short,  it  is  hardly  ever  used  in  domestic  architecture.  In  naval 
construction  curved  pieces,  which  are  continually  under  water  and 
fastened  with  copper  bolts,  are  very  durable.  Iron  bolts  cannot  be  nseo 
on  account  of  the  tannin  contained  in  the  wood.  It  also  makes  gooQ 
piles.  It  bums  well,  but  as  fuel  it  is  not  so  good  as  otiher  species  oi 
oak.  The  charcoal  is  very  good,  the  wood  yielding  about  18  per  cent.  <rf 
that  article. 


CULTIVATION  OF  THE  NETTLE  IN  GERMANY. 

This  department  is  indebted  to  the  courtesy  of  the  Secretary  of  Stata 
for  the  subjoined  correspondence  and  translations  relative  to  the  culti- 
vation of  the  nettle  in  Germany : 

United  States  Consulate, 

BarmeUf  Germany ^  October  10,  1878. 
Hon.  Assistant  Secretary  op  State, 

Washington,  D,  C: 

Sir  :  An  article  in  the  Illustrate  Zeitung  of  September  28,  and  a  pamphlet  by  Fran 
von  Roeszler  Lad6  on  the  subject  of  nettle-culture,  have  attracted  Bome  attention  in 
this  country,  and  thinking  the  subject  might  be  oi  interest  in  our  country,  I  have  the 
honor  to  send  you  herewith  a  translation  of  the  article  in  the  Illustrate  Zeitung,  the 
pamphlet  of  Frau  von  Roeszler  Lad6,  and  an  abridged  translation  of  the  same. 

In  agricultural  circles  the  matter  lias  excited  a  great  deal  of  interest,  and  the  cult 
uro  of  nettles  hfis  begun  in  the  neighborhood  of  Leipzig. 

It  struck  me  on  reading  the  article  and  pamphlet  that  the  culture  of  a  plant 
BO  highly  endowed  by  nature  would  be  peculiarly  adapted  to  the  soil  of  some  of  our 
rocky  and  less  favored  regions,  such  a«  abound  in  the  iS'tnv  England  States,  and 
in  that  hox)e  I  bring  the  subject  before  you. 
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It  is  possible  that  the  culture  of  the  nettle  has  already  been  tried  in  the  United 
States,  in  which  case,  whether  the  experiment  has  been  snccessfol  or  not,  a  pemsal  of 
Frau  von  Roeszler^s  pamphlet  is  certain  to  encourage  or  incite  to  new  attempts. 

The  pamphlet  gives  the  result  of  the  author's  experience,  and  her  success  has  been 
far  beyond  her  expectations,  and  one  is  compelled  to  sav  with  her  that  it  is  incom- 
prehensible that  a  plant  possessing  such  a  great  variety  of  merits  should,  for  ages,  have 
been  regarded  merely  as  a  noxious  and  troublesome  weed. 
I  am,  sir,  your  obedient  servant, 

EDGAR  STANTON, 
UniUid  State8  Consul, 


[From  Illustrate  Zeitung,  September  28,  1878.] 
THE  ISTETTLE  AM)  ITS  FUTUEE. 

The  consideration  of  tlie  question  whether  the  nettle,  heretofore  re- 
garded as  a  noxious  weed,  shall  be  included  in  the  list  of  useful  com- 
mercial plants,  has  recently  engrossed  the  attention  of  Glerman  agricult- 
ural circles  in  the  liveliest  manner.  No  new  discovery  is  here  referred 
to,  but  a  new  trial  solely  of  the  practicability  of  utilizing  a  fibrous  plant 
whose  excellent  qualities  have  lain  in  seclusion  long  enough. 

The  nettle  was  known  as  a  fibrous  plant  more  than  a  thousand  years 
ago.  It  is  still  esteemed  as  cattle-fodder  and  is  employed  remedially 
for  many  ailments  of  both  man  and  beast. 

In  spite  of  this  diversity  of  uses  the  nettle  has  always  been  treated  as 
one  of  the  most  troublesome  of  weeds.  In.  the  last  century  the  intro- 
duction of  cotton  caused  it  to  be  forgotten  and  entirely  ignored  by  the 
industry  it  has  every  right  to  serve. 

Only  when  the  German  agriculturist  was  forced  to  seek  some  new 
plant  to  cultivate  was  the  weed  by  the  wayside,  the  despised  <nettle, 
remembered  and  brought  to  light  once  more  that  its  many  excellent 
qualities  might  be  made  use  of. 

Inspector  Bouch^,  Dr.  Grothe,  Professor  Eeuleur,  and  others  have 
called  attention  to  the  nettle.  Dr.  Holzach,  of  Entritzsch,  deserves  also 
great  credit  for  his  defense  of  the  nettle  in  agricultural  circles^  which 
has  caused  the  nettle-culture  to  be  taken  up  in  the  Leipzig  district,  but 
to  Frau  von  Roeszler  Lad6  belongs  the  unqualified  merit  of  having 
restored  the  falsely  judged  plant  to  the  estimation  of  the  public. 

The  success  in  experimental  nettle-culture,  which  has  exceeded  all 
expectations,  causes  every  one  to  feel  more  or  less  interested  in  the 
matter,  and  there  are  already  many  sanguine  natures  who  believe  that 
nettle-culture  will  render  the  import  of  cotton  superfluous. 

K  the  nettle  were  able  to  reduce  the  imjwrt  of  foreign  fibrous  plants 
it  would  be  the  attainment  of  decided  progress  in  a  direction  we  are  all 
energetically  working  to  reach. 

The  statistics  of  hemp  culture,  for  which  the  nettle  is  a  perfect  sub- 
stitute, exhibit  how  much  greater  is  the  import  into  than  the  export 
from  Germany,  the  excess  value  being  in — 

Marks. 

1873 10,833,000 

1874 13,731,000 

1875 13,860,000 

1876 8,050,000 

In  four  years ,....,,..., ,,., 46,474j00Q 

36AGR 


562         REPOBT  OP  THE   COMMISSIOKER   OF  AGRICULTURE. 

The  value  of  flax  imported  is  in  still  greater  excess,  tIx: 

1873 23yM0ym 

1874 22,072,000 

1875 16,616,000 

1876 0,400,000 

In  four  years 71,027,000 

Of  the  200  species  known  to  botanists  but  one,  the  Urtica  diaka^ 
belongs  to  the  German  flora.  This  plant,  which  in  a  wild  state  grows 
to  a  height  of  two  meters,  is  divided  into  two  varieties,  the  red  and 
green  stemmed,  the  latter  being  supposed  to  yield  the  finest  fibers.  It 
thrives  in  every  soil,  but  the  better  the  soil  the  more  luxuriant  the 
growth. 

The  yield  for  ten  or  fifteen  years  in  ahnost  Invariably  the  same.  Bhadi 
is  preferred  to  sunshine,  and,  excepting  the  first  year  or  two,  bat  little 
or  no  care  is  necessary.  It  is  harvested  in  August  The  leayes  are 
stripx>edoff  and  serve  as  fodder^  while  the  stems  are  treated  in  the  mbb6 
manner  as  flax. 

While  but  little  susceprtible  to  the  influences  of  the  weather,  the  nettle 
has  a  number  of  vegetable  and  insect  enemies  which  hinder  its  deToI- 
opment.  No  less  than  nine  species  of  beetles  and  forty  sorts  c^  eate^ 
pillars  are  known  to  take  up  their  destructive  abode  in  the  nettle^  whkli 
suflers  also  from  the  vegetable  parasite  Cuscutaeuropasa. 

The  cultivation  of  the  nettle  as  yet  has  been  toonmited  to  permit  uf 
definite  estimates  of  the  yield,  but  it  is  certain,  from  experiments  actually 
made,  tliat  it  is  a  grateM  plant,  and  likely  to  exceed  grain  in  the  abun- 
dance of  the  yield.  Before  large  tracts  are,  however,  given  over  to  nettle 
culture,  it  would  be  advisable  to  make  more  extensive  experiments  in 
sterile  districts,  wood  openings,  escarjiments  and  railway  dama^  ftOi 
The  latter  are  especiaUy  adapted  for  the  culture,  since  the  nettle  requires 
little  or  no  care,  and  yields  a  more  abundant  and  better  fodder  than 
any  other  which  would  grow  on  the  stepper. 


EXPERIMENTS  OF  FBAU  VON  EOESZLER  LADfi. 

Frau  von  Lad6,  in  a  small  pamphlet  just  published,  entitled  ''Die 
Nessel  eine  Gespirmstpflanze,"  writes  of  the  nettle  as  foUows: 

"Nettles  (urtica\  of  which  there  are  sixty-nine  species,  are  found  in 
Europe,  Asia,  and  America.  The  best  and  finest  species  are  the  Indian 
and  Clmiese  nettles,  the  Urtica  Nicea,  This  species,  however,  like  the 
tea-rose,  only  thrives  in  this  (German)  climate  when  planted  in  warm 
districts  and  is  well  protected  from  the  cold.  Its  fibers  are  wonderfully 
white  and  glossy,  and  the  plant  is  highly  esteemed  in  China.  Its  fibers 
are  known  in  England  under  the  name  of  China  grass. 

"Besides  this  species  there  are  the  Urtica  candbina^  a  native  of  Siberia^ 
and  the  17.  Laporiea  caytadensis^  a  Canadian  plant,  which  are  hardy  species 
with  fine  fiber;;  and  well  ailapted  to  this  climate. 

"  The  German  nettle  ( Urtica  dioica)  is  Icnown  in  Euroi)e,  Asia,  and 
America  as  one  of  the  most  frequent  and  difficult  of  weeds  to  extermi- 
nate. In  Europe  there  are  two  sorts,  the  red  aud  green  stemmed,  the 
latter  yielding  tbe  best  fibers.  Both  are  good  sizSi  plants,  reachingi 
according  to  the  soil,  to  a  height  of  six  or  seven  feet 
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<^The  nettle  thrives  in  every  soil^  being  found  on  the  heath,  sand,  and 
oors,  in  the  hedges  and  ditches,  on  dong-hiUs,  garbage,  &c.  In  plant- 
Lg  nettles,  thereibre,  no  great  care  is  necessary  in  the  choice  of  the  soil, 
at  a  good  digging  or  plowing,  with  plenty  of  mannre,  are  great  devel- 
^rs.  After  such  treatment  the  land  should  be  left  until  spring  and 
UTOwed  immediately  before  planting. 

<<  The  roots  of  the  nettle  form  in  the  course  of  time  a  flat,  felt-like 
)vering,  whence  rocky  and  unfertile  districts,  if  covered  with  a  couple 
I  inches  of  soil,  may  be  advantageously  turned  into  nettle  plantations, 
le  network  of  roots  effectively  protecting  the  soil  from  the  washing  of 
dn  and  storms.  Though  the  netties  grown  on  such  soil  do  not  yield 
le  finest  fibers,  they  fimiish  good  cattle-fodder  if  planted  with  Urtion 
iaica.    Kriirichz  obtained  18  wagon-loads  ficom  an  acre  so  planted. 

<'  Since  the  plants  stand  from  10  to  15  years*  the  land  ought  to  be 
ell  dug  or  plowed  and  manured  before  planiing.  It  is  not  known 
hich  is  the  best  fertilizer,  but  in  the  absence  of  animal  manure  alder 
)aves  spread  three  or  four  inches  deep  after  the  nettle  has  been  har- 
ested  is  very  good ;  and  instead  of  alder  leaves  the  foliage  of  pines, 
inipers,  &c.,  or  straw  may  be  used,  but  when  using  these  dressings, 
Qimal  or  alder  manure  must  be  spreiad  on  the  third  year. 

^<  From  animals  the  nettle  has  nothing  to  fear,  and  its  greatest  enemy 
\  the  CiLscuta  euroj^wa,  a  parasitical  plamt.  whicn  grows  so  rapidly  as  to 
DQother  the  nettle  in  24  hours.  The  simplest  meti^od  of  destroying  this 
arasite  is  by  spreading  salt,  which  is  at  the  same  time  beneficial  to  the 
ettie. 

^^The  best  time  for  planting  the  roots  is  in  the  spring  after  plowing 
nd  manuring  as  above  mentioned,  by  slips  or  shooti»,  so  that  they  may 
ave  struck  root  before  winter.  To  raise  from  seed  is  unprofitablCi 
ince  they  are  only  fit  for  transplanting  in  the  second  year. 

<^  In  planting,  the  roots  are  set  out  in  bunches  of  three  in  rows  36 
entimeters  apart,  the  intervals  between  the  plants  being  about  30  cen- 
meters.  Bouch6  put  the  roots  firom  1  to  3  meters  ap^rt^  and  recom- 
lends  planting  other  plants,  such  as  willows,  hazel,  &c.,  in  the  broad 
itorvals  which,  while  shading  the  nettles,  are  useful  in  other  ways, 
he  rows  should  run  from  noi^  to  south  to  shelter  the  plants  as  much 
s  possible  from  the  heat  of  the  sun.  The  willows  best  adapted  for  this 
urpose  aie  the  salix,  caspica,  daphnoides,  and  calodendrons.  It  is, 
owever^  unnecessary  to  set  out  shade  plants  unless  the  nettles  are 
lanted  in  a  very  sunny  exposure.  It  is  possible  that  the  planting  of 
etties  in  fruit  trees  would  be  killing  "  two  birds  with  one  stone,''  inas- 
inch  as  the  fruit  trees  would  furnish  the  nettles  shade  while  the  latter 
'^ould  protect  the  fruit  from  unlawftd  plunderers. 

<<As  to  the  best  time  for  cutting  the  nettie  opinion  varies.  In  the 
revious  century  the  nettle  was  cut  just  after  flowering  and  when  the 
kem  had  just  begun  to  wither.  Bouchd  recommends  cutting  before  the 
eeds  ripen,  because  the  fibers  are  then  supple  and  tenderer :  and,  follow- 
igthis  ad\ace  the  crop  should  be  cut  in  the  fijrst  half  of  August. 

The  nettle  should  be  cut  with  a  sickle  in  the  earlv  morning  while  the 
ew  is  still  on  it,  for  the  prickles  are  then  moist  ana  pliable  and  do  not 
ting.  The  plants  should  be  cut,  not  pulled,  dose  ip  the  roots,  and  the 
terns  should  lie  forty-eight  hours  after  cutting.  The  dried  nettles,  hav- 
ig  lost  their  stinging  power,  are  stripped  of  tiieir  leaves,  which  may  be 
athered  for  fodder  or  left  as  manure.  The  nettie  bundles  must  naot  be 
iled  on  each  other,  as  they  are  liable  to  heat  after  twenty-four  houi8| 
nd  so  iiyure  the  fiber. 

<^As  fodder,  the  nettle,  during  the  first  two  or  thiiee  years,  ma^  be 
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harvested  two  or  three  times,  later  four  or  five  times,  or  as  often  as  tibe 
plants  are  1  or  2  feet  high  and  remain  tender. 

"  The  nettle  may  be  mixed  with  the  cattle  fodder  or  infused  and  served 
warm  the  next  day,  in  which  shape  cattle  are  generally  fond  of  it.  Ttiii 
tDfusion  has  a  brown  color,  and,  for  animals,  a  pleasant  odor.  Oowb 
and  goats  yield  more  milk,  the  milk  more  and  better  colored  butter 
even  in  winter;  swine  fatten  quicker  and  better  when  fed  with  Iftis 
fodder.  A  handful  of  nettle  seeds  mixed  daily  with  their  oats  msikSA 
horses  plump  and  gives  them  glossy  coats.  The  harvested  nettle  should 
be  treated  like  flax.    Kriirichz  says: 

When  nettles  are  gathered  they  shonld  be  spread  oat  on  the  meadows  a  couple  d 
days  to  drv,  that  the  leaves  may  be  easily  stripped  from  their  stems,  then  bound  in 
bunches;  like  hemp,  they  shonld,  according  to  the  weather,  be  left  from  mx.  to  seven 
days  in  a  clear  pond  or  rain  water  to  rost.  After  this  so-called  rusting  they  must  be 
weU  dried  and  stored  in  a  dry  place  for  hackling.  Being  liable  to  heat  after  twenty- 
four  hours,  the  nettle  must  be  very  carefully  dried.  The  future  treatment  is  the  same 
as  for  hemp. " 

Fran  von  Boeszler  Lad6  has  pursued  a  little  different  course,  and  left 
the  nettle  stem  about  fourteen  days  to  dry,  then  rusted  and  hackled  like 
hemp,  and  has  found  this  treatment  satisfactory.  It  may,  however,  be 
better  to  let  the  nettle  stems  lie  in  flowing  water  some  days,  since  the 
straw-like  parts  are  then  more  easily  separated  from  the  fiber. 

In  hackUng  the  utmost  care  must  be  taken,  for  the  nettle  fibers  aie 
exceedingly  tender,  and  must  not  be  beaten  too  much. 

The  treatment  is  generally  like  that  of  hemp,  and  it  is  singular  that 
in  rusting  both  the  nettJe  and  the  flax  have  the  same  appearance  and 
odor. 

While  hemp  is  first  boiled  as  yam,  I  have  boiled  the  nettle  befixre 
hackling,  and  found  that  the  fibers  were  cleaner  and  more  tender,  and 
consequently  more  easy  to  spin. 

According  to  Gothe^  nettle  fibers  are  prepared  as  follows  in  England: 
The  fibers  are  first  laid  in  a  lye  of  hot  water,  with  soap  and  some  oiL 
when,  after  they  are  passed  through  a  wringing-machine,  they  are  boilea 
seven  or  eight  hours  in  clean  water.  The  washing  process  may  be  fie* 
quently  repeated,  the  result  being  a  complete  cleansing  of  the  fiber,  a 
delicate  separation  of  the  same,  the  removal  of  all  laiots  and  vegetable 
gums,  and  consequently  an  increased  softness  of  the  fiber. 

The  hackling  was  done  with  a  common  hand-hackle,  and  on  the 
invention  of  a  hackling-machine  suitable  for  nettles  the  results  are  cer- 
tain to  be  more  satisfactory.  Whether  it  is  better  to  raise  nettles  than 
hemp  is  a  question  at  x>resent  difdcult  to  answer.  Hemp  requires  moie 
care  both  in  planting  and  harvesting  than  the  nettle.  Hemp  needs  a 
very  good  soil;  while  nettles  flourish  where  no  other  plants  will  grow. 
Heavy  storms  are  very  injurious  to  a  hemp  field,  while  nettles  have 
nothing  to  fear  from  hail,  storm,  or  rain. 

Nettles  thrive  in  the  poorest  soil  and  under  all  circumstances,  while 
the  hemp  crop  is  by  no  means  a  good  one  every  year. 

Once  planted  nettles  stand  from  ten  to  fifteen  years,  and,  beyond  har- 
vesting, require  little  or  no  care,  while  hemp  must  be  resown  eadh  year. 

The  yam  of  the  nettle  is  at  least  just  as  good  as  that  of  hemp,  and  1 
think  now  capable  of  improvement.  Nettle  yarn  which  I  have  spun  is 
stronger,  softer,  and  more  glossy  than  that  of  hemp,  although  prepared 
with  a  common  hackle,  and  I  am  convinced  that  after  some  generations 
of  culture,  and  with  proper  mechanical  treatment,  the  nettle  will  yield 
a  much  finer  and  more  beautiful  fiber  than  hemp. 

As  far  as  the  yield  is  concerned,  I  have  gained  3  pounds  of  yam  ftom 
one  rod  planted  in  nettles,  and  from  the  3  pounds  of  yam  4  ells  of  doth; 
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a  acre  consequently  would  yield  on  the  average  300  pounds  of  yam,  or 
)0  ells  of  cloth,  which  is  certainly  a  good  result. 
As  every  plant  when  cultivated  yields  more  than  when  in  a  wild  state, 
)  can  a  greater  yield  be  in  the  course  of  time  expected  from  nettles. 
Until  better  machinery  is  invented  for  hackling,  the  nettle  yam  is 
re  adapted  to  articles  of  home  consumption,  such  as  bed  and  table 
1,  sacks,  ropes,  sails,  &;c.    The  nettle  is  easily  bleached  and  dyes 
eu,  so  that  it  possesses  all  the  qualities  which  can  be  desired. 
Nature  has  endowed  t^e  nettle  thus  that  it  might  play  an  important 
)le  in  our  domestic  economy,  and  it  is  certain  to  stand  with  honor  every 
*ial  to  which  it  can  be  put. 
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Tobacco,  paying  to  the  general  government,  as  it  has  done,  a  revenue 
f  more  than  426  millions  of  dollars  in  sixteen  years,  justly  occupies  a 
rominent  place  among  the  agricultural  productions  of  the  country. 

Naturally,  we  might  expect  to  find  the  condition  of  those  engaged  in 
s  cultivation  both  hopeful  and  prosperous.    As  a  matter  of  fia^t,  there 

I  no  other  crop  more  languishing,  or  one  from  which  the  producer  has^ 
)r  the  past  two  or  three  years,  and  for  even  a  longer  period,  derived  so 
ttle  profit. 

Our  tables  show  that  the  annual  revenue  to  the  govempient  from 
lanufactured  tobacco  of  all  kinds  has  for  several  years  'been  greater 
tian  the  receipts  of  the  planters  from  the  respective  crops  of  those 
ears;  the  excess  in  the  case  of  the  crop  of  1877  reaching  the  large  sum 
f  about  twelve  and  a  half  millions  of  dollars. 

In  view  of  a  contrast  so  marked,  we  are  at  once  and  irresistibly  led 
>  inquire  into  its  causes,  and  to  consider  whether  a  jremedy  may  not 
e  found.  To  the  tobacco  grower  himself  who  looks  to  this  crop  (as  in 
lany  sections  of  the  count^  he  is  forced  to  do)^  as  his  chief  if  not  only 
money  crop,''  the  solution  of  this  problem  is  one  of  overshadowing 
nportance. 

The  history  of  the  plant ;  its  histology ;  the  derivation  of  its  name: 
rhether  Nicot,  Sir  Walter  Ealeigh  or  some  other  person,  was  the  first 
0  bring  it  to  the  attention  of  the  civilized  world ;  what  are  its  elementary 
onstituents;  what  its  chemical  and  medicinal  properties;  these  and 
U  kindred  questions  pale  into  insignificance  beside  the  one  pertinent, 
^raotical  inquiry,  "How  may  the  production  of  tobacco  be  made  remn- 
lerative  to  the  producer  in  this  country  t'^ 

Turning  aside,  then,  from  the  early  history  of  this  plant,  now  become 
»ut  little  more  a  luxury  than  a  necessity  of  life;  leaving  it  to  others  to 
race  its  gradual  but  steady  progress  from  a  limited  use,  in  a  cmde  con- 
lition,  by  savage  tribes,  to  its  present  universal  adoption  in  the  various 
attractive  forms  in  which  it  is  to-day  offered  in  every  land  and  dime,  it 
rill  be  our  endeavor  in  the  present  article,  to  show  the  causes  which, 

II  our  belief,  have  led  to  existing  low  prices,  and  to  point  out  the  way 
>y  which  to  escape  the  like  damaging  result  in  the  future; 

I. — THE  CAUSES  OP  THE  PBESBNT  DEPBES8I0N  OP  PBIOBS. 

Much  of  this  is  to  be  ascribed,  without  doubt,  to  that  general  stagnation 
n  aU  kinds  of  business  which  has  made  the  five  years  just  passed  memo- 
able  for  aU  time  in  the  annals  of  trade.    It  was  not  to  be  expected  that 
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in  the  general  shrinkage  of  all  values,  in  the  widespread  flnaneial  dv* 
tress  which  for  five  weary  years  has  covered,  as  with,  a  pall^  tbe  enlin 
country,  amid  ^^  the  wreck  of  matter  and  the  crush  of — foitauoadBy  tohaoeo 
alone  diould  prove  an  exception  to  an  inflexible  rule.  Bometlungy  too, 
of  the  low  price  is,  unquestionably,  due  to  the  agitation  of  fhe  gimiy 
vexed  tax  question — ^to  its  agitation  rather  than  lo  the  tax  itself:  and  in 
proof  of  this  last  assertion  we  would  point  to  the  fact  that  in  1867,  wbn 
title  tax  amounted  to  about  33  cents  per  pound  against  24  cents  in  18TB. 
the  average  price  of  tobacco,  on  the  farm,  was  somewhat  more  than  la 
cents  perpound  against  the  present  rate,  alittlemore  than  5}  cents.  How, 
at  the  former  date,  there  wivs  do  agitation  and  no  thought  of  agitotiim 
relative  to  the  tax.  The  higher  tax  was  quietly  acquiesced  in;  the  gov- 
ernment had  no  unusual  trouble  in  collecting  it;  and  the  planter  him- 
self was  contented  and  prosperous  in  the  handsome  price  he  received. 

We  must,  then,  look  behind  this  question  of  tax  if  we  would  ftid  the 
true  cause  of  existing  trouble.  And,  so  looking,  what  is  the  most  stzik- 
ing  fact  observed ;  what  the  most  obvious  conclusion  to  whidii  we  nnut 
comef  The  fact  that  in  18G9  the  crop  of  the  United  States  amounted 
to  but  about  324,000,000  pounds  against,  in  round  numbers,  412,000,000 
in  1870;  410,000,000  in  1871;  505,000,000  in  1872;  502,000,000  in 
1873 ;  358,000,000  in  1874 ;  520,000,000  in  1875 :  482,000,000  in  1876 ;  and 
581,500,000  in  1877* — ^the  conclusion  that  year  by  year,  with  slight  varia- 
tion, the  planters  have  gone  on  increasing  the  crop  until  they  have  glnttsd 
the  markets  of  tiie  world. 

Being,  to  many,  as  we  have  observed,  the  only  "moneys  cropy  there 
was  a  strong  temptation  to  the  gradual  overproduction,  whi<di  caloii- 
nated  in  the  enormous  crop  of  1877,  and  has  carried  the  price  down,  year 
by  year,  until  it  has  fallen  to-day  below  the  probable  cost  of  prodoetioiL 

We  say,  then,  and  are  confident  in  the  assertion,  that  overpro- 
duction (which  means  in  this  case,  as  we  shall  presently  show,  the  pro- 
duction of  poor  tobacco)  is  the  controlling  cause  of  the  unhappy  condi- 
tion in  which  the  tobacco-planters  of  the  United  States  now  find  them- 
selves. 

Bad  under  any  combination  of  circumstances,  overproduction  is  made 
incomparably  worse  when  the  article  produced  is  of  inferior  quality.  In- 
feriority, it  is  universally  admitted,  has  marked  the  charactOT  of  our  to- 
baccos for  several  years.  A  good  article  of  any  description  of  tobaooo 
— — »»— ^— ■  '  .1  ^-—         .    — ■— — ^— ^1^ 

*  It  will  be  sften  that"  the  '^product''  of  the  country  here  ^ven  for  the  yean  1669 
and  1877  inclnsiye,  dill'ers  materially  from  that  hitherto  puhlished  in  the  repoiti  td 
this  department. 

Theee  discrepancies^  arising,  no  doubt,  from  inaccurate  data  in  making  previoiis  €»• 
Mmates,  are  much  to  bo  rep;retted ;  but  tlie  depart.ment  would  be  doing  the  nation  and 
itself  iulustice  to  perpetuate  ei  ror  in  order  that  its  reports  should  be  consisteiit  witli 
Mtch  otner  rather  than  with  the  facts. 

Of  the  material  corr<Hitnew  of  the  al»ove  statement,  made  np  chiefly  from.  datafiir> 
aished  in  the  reports  of  the  Bureau  of  Internal  Revenue  and  of  the  liurean  of  Statia- 
ics  of  the  Treasury  Department,  we  are  fully  satisfied.  It  is  evident  that  the  anunuit 
/f  leaf  tobacco  ex])orted  and  the  amount  of  leaf  represented  iji  manufactured  tobaooo 
'fall  kinds  annually,  when  added  together,  will  ropres(-nt  the  annual  crop  prodaoed« 
^368  the  percentage  consumed  on  the  farm  and  otherwise  evading  the  tas;  andthat^ 
vhilst  tnifl  sum,  from  tlie  'Mapping  over"  of  a  part  of  one  yearns  crop  into  another,  may 
•ot  show  the  ejcact  ])roduct  of  any  given  ye-ar,  yet,  iu  a  series  of  years,  the  result  will 
^'^  almost  mathematically  correct. 

n  special  report  No.  10  of  the  current  series  we  stated  "the  total  amount  exported 
•nd  manufactured"  as  being  "a  little  more  than  403,000,000  jjounds."  As  to  the^Uoal 
''ear,  this  was  correct.  But  further  examination  has  satisfied  us  that  we  shaU  ap- 
irozimate  nearer  to  the  crop  of  1677  by  taking  as  a  boAis  of  calculation  the  amomit  ex- 
ported and  manufactured  for  the  calendar  year  ending  December  31,  1876.  We  have 
nOoordlxLely  adopted  ^his  method,  both  for  1678  and  ior  the  pieoeding  eight  yeacBi  iriili 
^ha  rm&  <ihowiL 
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lasy  in  tratlx,  not  sliared  in  the  general  depression  of  prices.    It  is  tlie 
leavy  weight  of  the  enormoos  bulk  of  **  nondescript,"  i.  e.j  warihl^sSy  to- 
)acco  that  has  toppled  the  whole  fabric. 
The  production  of  good  tobacco,  of  whatever  kind,  has  never  been 

00  large*  It  is  the  production  of  poor  tobacco — of  what  in  reality  is 
)ut  a  base  imitation — that  has  caused  the  mischief.  Like  every  oUier 
arm  product  of  poor  quality,  whether  poor  cotton,  i>oor  rice,  jh)ot  wheat, 
>r  poor  com,  poor  tobacco  has  a  long  and  weary  way  to  travel  in  finding 

1  purchaser.  Lacking  purchasers,  it  is  self-evident  that  all  sorts  of 
itocks,  tobacco  being  no  exception,  soon  gain  immense  and  unwieldy 
)roportioua.  In  Liverpool,  London,  Bremen.  New  Orleans,  Baltimore, 
md  New  York,  ;iloiie,  the  stock  had  accumulated,  November  1,  IBIS,  to 
l59,7C1  hogsheads  against  89X06  hogsheads  the  same  day  of  1875. 

If  we  seek  further  for  the  cause  of  this  large  increase  of  stocks  we  shall 
Indit  readily  and  unmistakably  in  the  inferiority  of  a  great  part  of  the 
:obacco  now  on  Itand.  It  is  an  open  secret  that  much  of  tixe  tobacco 
iQW  held  in  foreign  markets  is  *^  funked'' — ^vile  stuff,  lit  for  manure  only. 
dLud  yet,  moLith  after  month,  and  year  after  year,  this  is  heralded  in 
Tade  reports,  swelling  stocks,  and  so  bearing  the  tobacco  markets  of 
:he  world.  And  here  we  may  remark,  parenthetically,  that  in  consid- 
ering means  of  relief  to  the  well-nigh  mined  planter  attention  might, 
veiy  propeily,  be  directed  to  the  development  of  a  plan  for  burning 
tJus  worse  than  worthless  surplusage,  as  in  colonial  times. 

But  it  this  be  the  proximate  cause  of  much  of  the  depression  of  this 
ndustry,  it  is  no  less  certain  that  the  greater  share  of  that  depression 
J9  traceable  to  the  very  door  of  the  planter  himself.  In  his  neglect — 
whether  from  oven  j  opping  or  otherwise— of  the  crop  in  the  field,  or  his 
equally  fatal  neglect  or  ignorance  in  ^^handling"  it  after  being  housed, 
[nay  be  found  the  ^^  Jiretld  source  of  woes  unnumbered,"  not  to  him  only, 
but  to  the  trade  and  to  the  country. 

n.— THE  WAY  OF  ESCAPE. 

Bo  manifestly  does  this  lie  in  the  reduction  of  the  area  of  the  crop 
and  in  increased  attention  thereto,  '^fix>m  the  plant-bed  to  market,"  that 
^'the  wayfaring  man,  though  a  fool,  cannot  err  therein."  The  planter 
who  may  chance  to  read  these  pages  should  not  fail  to  note  the  words 
'^reduction  of  area"  as  contnidistinguished  £rom  reductl(m  of  crop. 
The  teruis  uie  not  convertible.  Beduction  of  area  does  not  mean  reduc- 
tion of  crop.  On  the  contrary,  it  may  mean,  and  should  mean,  an  in- 
crease of  crop.  !No ;  we  do  not  advocate  a  reduction  in  the  production 
of  tobacco,  but  a  reduction,  nay,  the  complete  abandonment  of  the  pro- 
duction of  injtnor  tobacco,  or  what  is  only  a  pretense  of  tobacco.  We 
are  firm  in  the  opinion,  before  expressed,  that  no  crop  of  really  first- 
class  tobacco  is  likely  ever  to  be  too  large.  The  appetite  whidi  loathes 
with  increasing  force  that  which  is  r^msive  becomes  oft^a  a  passion- 
ate desire  when  i'ed  on  dainties.  As  the  production  <^  choice,  high- 
grade  tobaccos  is  increased,  a  correspondingly  increased  taste  and  desire 
will  be  develoj)ed  and  cultivated,  and  corresp<mding  wants  be  multi- 
plied and  enlarged,  pari  pmm^  to  utilize  and  consume  thorn. 

We  need  ha\  e  no  fear,  Uien,of  the  overproduction  of  good  tobacco.  It 
is  the  production  at  all  of  the  low  grades,  or  more  properly  no  grades, 
that  is  to  be  giiaxxled  against.  And  here*  in  t^  inflexible  adlieraice  to 
this  policy  and  to  this  practice  is  to  be  found  ibe  zemedyytiie  only  soxe 
remedy,  for  ^' the  ills  we  bear."  It  were  no  argument  agajnafc  tlie  value 
of  tliis  remedy  to  point  to  the  fact  that  the  crop  of  1867,  though  poor 
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in  qnality,  yet  dbmmanded  an  almost  nnprecedentedly  M^h  Jirioe.  A 
commodity  may  be  so  scarce  as  to  sell  well  despite  its  inferioii^.  Booh 
was  the  case  with  tobacco  at  that  time^  the  crop  being  but  a  little  mote 
than  half  the  crop  of  1877.  But  when  the  commodity  is  both  poor  aad 
excessively  abundant,  as  is  tobacco  now^  there  can  be  no  reasonable  hope 
of  other  than  ruinously  low  values. 

The  remedy  found,  it  remains  only  to  determine  the  proper  manner  in 
which  to  apply  it.  The  first  step,  without  doubt,  is,  ^  the  doctors  say, 
to  <^  reduce  the  swellinsr,"  t.  e.,  diminish  the  area.  This  done,  the  heavy 
applications  of  home-made  manures  indispensable  (all  new  ideas  to  tiii 
contrary  notwithstanding)  to  the  production  of  the  best  tobaccos  be- 
come more  possible.  More  than  ever  in  the  reduced  number  of  all  kinds 
of  farm  stock  kept  and  able  to  be  kept  in  many  large  tobacco-prodndiig 
States  do  the  plsuiters  of  to-day  find  it  difficult  to  collect  the  requisite 
amount  of  stable  and  barn-yard  manure.  Less  ttian  ever  are  they  able 
to  purchase  the  commercial  article.  Ordinarily,  therefore,  whenever  the 
plsmter  begins  to  increase  materially  the  size  of  his  tobacco  lots,  flhat 
moment  does  he  commence  to  dilute,  so  to  si>eak.  his  manure-heap  and 
to  employ  a  method  of  long  division  in  its  distrioution  that  can^  Py  no 
possibili^,  result  in  anything  else  than  thin,  trashy,  undesirablei  and 
hence  unsalable  tobacco. 

It  is  said  by  some  that  heavy  manuring  is  injurious  to  certaia  kfaidfl 
of  dgar  or  seed-leaf  tobacco,  and  perhaps  to  ^^ bright  wrappers'^  and 
the  hke.  We  question  the  accuracy  of  this  statement,  and  are  qoite 
sure  that,  witib  respect  to  the  great  bulk  of  tobacco  in  the  large  piodno- 
ing  States,  an  area  which  it  is  possible  to  make  ridi,  an  area  reekiiig  as 
it  were  with  fertility,  is  the  only  area  on  which  a  paying  crop  of  tobaeeo 
can  be  made.  Good  seasons,  thorough  preparation,  nice  cnltivatiOD, 
careful  ^^  worming  and  suckering,"  and  intelligent,  painstaking  cnitaig 
and  after-maniprdation  go  a  long  way,  undoubtedly,  toward  the  prodno- 
tion  of  a  good  article ;  but  they  are  all  of  little  avail  if  the  crop  has 
been  planted  on  poor  land  that  has  not  be^i  aided  by  a  fertilizer  of 
some  sort ;  and  even  this  would  not  be  a  complete  remedy,  for,  to  obtain 
the  best  results,  land  for  tobacco  should  be  fnable  as  well  as  fertile,  and 
this  condition  of  soU,  it  is  well  known,  can  be  attained  only  by  gradual 
approach.  It  may  be  stated  as  an  axiom  that  poor  Ismd,  however  abund- 
antly manured,  will  not  make  first-class  tobacco  the  first  year. 

Thefirst  step,  then,  toward  recovery  will  have  been  taken  by  theplanters 
of  the  country  when  they  shall  have  circumscribed  their  cropswithin  areas 
which  have  been  brought  to  the  highest  state  of  fertility.  That  such  has 
not  hitherto  been  the  prevailing  condition  of  areas  is  evidenced  by  the 
small  average  yield  per  acre  in  nearly  every  large  producing  State.  Few 
the  decade  ending  with  1878  that  average  was  but  about  700  pounds. 
This  in  itself  is  sufficient  proof  that  the  quality  of  the  tobacco  was  pooCi 
Twelve  hundred  i>ounds  per  acre  would  seem  to  be  the  Tninimnm  of  profit- 
able production ;  but  even  this  amount  falls  far  short  of  what  diould  be 
aimed  at,  and  what  can  readily  be  grown  under  average  conditions  at 
weather.  Indeed  it  would  be  difficult  to  fix  the  limit  to  the  x>ossible  pro- 
duction of  tobacco  from  one  acre  of  ground  in  the  highest  state  of  fer- 
tility and  with  but  ordinarily  propitious  seasons.  Twenty-five  hundred 
pounds  are  known  to  have  been  produced — ^twenty-five  hundred  xK>nnd^ 
which,  we  are  safe  in  asserting,  could  not  have  been  bought  then,  ana 
would  not  be  sold  to-day  if  on  the  market,  for  the  insufficient  sum  of  5.6 
cents  per  i>ound,  the  average  price  at  present. 

With  our  limited  space  we  cannot  now  undertake  to  follow  this  crop 
^<  £rom  the  seed  to  the  warehouse,"  by  describing  in  detail  the  many  and 
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ed  operations  through  which  it  has  to  pass,  and  particularly  as  these 
be  to  different  varieties  of  tobacco. 

tie  principal  points  to  be  attended  to  if  the  best  results  are  to  be 
ined  may  be  stated  in  a  few  paragraphs-— paragraphs  which,  while 
pring  mainly  to  shipping,  manufacturing,  and  smoking  tobacco  aa 
jtituting  nine-tenths  of  ttie  tobacco  grown  in  the  Unit^  States,  em- 
Y  principles  and  prescribe  modes  of  management  nearly  identical 
I  tiiose  to  be  considered  in  the  treatment  of  other  tobaccos. 
Select  good  land  for  the  crop ;  plow  and  subsoil  it  in  autvmn  to  get 
multiplied  benefits  of  winter's  freezes.  This  cannot  be  too  strongly 
id. 

;.  Have  early  and  vigorous  plants  and  plenty  of  them.  It  were  better 
ave  100,000  too  many  than  10,000  too  few.  They  are  the  comer-stone 
he  bmlding.  To  make  sure  of  them  give  personal  attention  to  the 
Btion  and  preparation  of  the  plant-bed  and  to  the  care  of  the  young 
its  in  the  means  necessary  to  hasten  their  growth,  and  to  protect 
tt  from  the  dreaded  fly. 
I.  Collect  manure  in  season  and  out  of  season,  and  from  every  avail- 

•  source — ^from  the  fence-comers,  the  ditch-banks,  the  uiinal,  the 
pile.  Distribute  it  with  a  liberal  hand:  nothing  short  of  princely 
raJity  will  answer.  Plow  it  under  (both  the  home-made  and  the 
mercial)  in  February^  that  it  may  become  thoroughly  incorx>orated 
le  son  and  be  ready  to  answer  to  the  first  and  every  call  of  the  grow- 

flant.  Often  (we  believe  generally)  the  greater  part  of  manure  ap- 
to  tobacco — and  this  is  true  of  the  "  boughf^  fertilizer  as  well  as 
tiat  made  on  the  farm — ^is  lost  to  that  crop  from  beiag  applied  too 
.  Don't  wait  to  apply  your  dearly-purchsised  guano  in  tiie  hill  or 
IriU  from  fear  that,  if  applied  sooner,  it  will  vanish  into  thin  air  before 
plant  needs  it.  This  is  an  exploded  fallacy.  Experience,  our  best 
her,  has  demonstrated  beyond  cavil  that  stable  and  commercial 
ure  are  most  efficacious  when  used  in  conjunction.  In  no  other  way 
they  be  so  intimately  intermixed  as  by  plowing  them  under — ^the 
broadcasted  on  the  other — at  an  early  period  of  the  preparation  of 
tobacco  lot.  This  second  plowing  should  not  be  so  deep  as  the  first ; 
bverage  of  three  to  four  inches  is  about  the  right  depth. 
T.  Early  in  May  (in  the  main  tobacco  belt  to  which  this  article  chiefly 
PS,  that  is  to  say.  between  the  thirty-flfth  and  fortieth  parallelB 
orth  latitude),  replow  the  land  to  about  the  depth  of  the  February 
ring,  and  drag  and  cross-drag,  and,  if  need  be,  drag  it  again,  untd 
soil  is  brought  to  the  finest  possible  tilth.  Thus  you  augment  many 
the  probabilities  of  a  "  stand  ^  on  the  first  planting,  and  lessen  ma- 
iiUy  the  subsequent  labor  of  cultivation.  Plant  on  "  lists  ^  (narrow 
}  made  by  throwing  four  furrows  together  with  the  mold-board  plow) 
er  than  in  hUls,  if  for  no  other  reason  than  that  having  now,  if 
3r  before,  to  pay  wages  in  some  shape  to  labor,  whenever  and  wher- 

•  possible  horse-power  should  be  substituted  for  man-power — ^the 
7  for  the  lioe. 

.  Plant  as  early  as  possible  after  a  continuance  of  pleasant  spring 
ther  is  assured.  Seek  to  have  a  foncard  crop,  a«  the  benefits 
ned  for  a  late  one  from  the  fall  dews  do  not  compensate  for  the  many 
antages  resulting  fiom  early  maturity.  Make  it  an  inflexible  rule  to 
it  no  tobacco  after  the  10th  of  July — we  mean,  of  course,  in  the 
bcco  b^t  we  have  named.  Where  one  good  crop  is  mad.e  from 
r  planting  ninety-nine  prove  utter  failures.  Far  better  rub  out 
i  afresh  the  next  year.  Take  pains  in  transplanting,  that  little 
•  replanting  may  be  necessary.    The  out-worm  being  a  prime  cause 
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of  most  of  the  trouble  in  securmg  a  stand,  hunt  it  assiduously  and  pflr- 
ticularly  in  the  early  morning  when  it  can  most  readily  be  foimd* 

VI.  Keep  the  grass  and  weeds  down,  and  the  soil  loose  axid  meUiOfW 
by  irequent  stirring,  avoiding  as  much  as  possible  cutting  and  tearing 
the  roots  of  the  plant  in  all  stages  of  its  growth,  and  more  eqpeeWly 
after  topping.  When  at  all  practicable — and,  with  the  gi'eat  improYe- 
meut  in  cultivators,  sweeps,  and  other  €ann  implements,  it  is  ofteotf 
practicable  than  genemlly  supposed — ^substitute  n>r  faaaid-work  in  entti- 
vation  that  of  the  horse.  The  diiieren<^  in  cost  will  tell  in  the  halanoe- 
sheet  at  the  close  of  the  o}>eratiou. 

YII.  Attend  closely  to  "worming/'  lor  on  it  hinges  in  no  little  degree 
the  quality  and  quantity  of  tobacco  yon  will  have  for  sale.  A  worm- 
eaten  crop  brings  no  money.  So  important  is  tliiA  operation  that  it  m^ 
properly  claim  more  than  a  passing  uotixie.  Kot  only  u»  it  the  mart 
tedious,  the  most  unremitting,  and  the  most  e;q>easive  operation  eoB- 
nected  with  the  production  of  tobacco,  but  the  necessity  for  it  dater 
mines  more  than  all  other  causes  the  limit  of  the  ero|)  whjLch  ii^  gemetA 
it  has  been  found  possible  for  a  single  hand  to  manage.  Thecefbie 
bring  to  your  aid  every  poRisible  adjun^  in  diminishing  the  immbtf  flf 
worms.  Use  poison  for  killing  the  moth  in  the  manner  so  fbeqnentb 
described  in  treatises  on  tobam),  to-«it,  by  injecting  a  solution  of  isoMt 
or  other  deadly  drug  into  the  flower  of  the  Jamestown  or  ^jimBim^ 
weed  (Datura  stramaniiim),  if  necessary  planting  seeds  d  Urn  weed  te 
the  purpose.  Employ  at  night  the  flames  oi  lamps,  of  ton^MOs,  or  of 
huge  bonfires,  in  which  the  moth  may  And  a  quick  and  eerbUn  deatiL 

Li  worming,  spai«  those  worms  found  covered  with  a  white  film  tx 
net-like  substaoce,  this  being  the  cocoon  producing  the  icdinemnoB-IlT, 
an  ^lemy  to  the  worm  likely  to  pxove  a  valuable  auy  to  the  plsaiter  m 
his  war  of  exterminaticML 

Turn  your  flock  of  turkeys  into  the  tobacco-fldd^  that  they,  too,  woBf 
prey  upon  the  pest,  and  themselves  grow  fat  in  so  doing. 

If  these  remedies  should  fail,  sprinkle  diluted  spirits  of  tuipenffae 
over  the  plant  through  the  rose  of  a  watering-pot,  a  heronlean  task 
truly  in  a  large  crop,  but  mere  child- s  play  to  the  hand-picking  proceSBy 
for  the  one  sprinkling  suf&ces  to  keep  off  tixe  worms  for  i^  time,  whareis 
the  hand-picking  is  a  continual  round  of  exx)ensive  labor  from  the  ap- 
pearance of  the  first  worm  until  the  la&^t  plant  has  been  carried  to  Ae 
bam.  We  have  no  idea  that  such  sprinkling  will  at  all  afifeet  the  odor 
or  flavor  of  the  tobacco  when  cured. 

If,  as  stated  by  a  writer  in  aCalifomia  paper,  the  well-known  ^^yellow- 
jacket"  be  useful  in  destroying  tO'  »acco-wonns,  by  all  means  win  it  as  an 
jdly.  As  proving  its  usefcdness,  tLQ  writer  asserts  that  one  of  his  neigh- 
bors, a  Mr.  Gulp,  during  fifteen  years  growing  tobacco,  has  never  expended 
a  dollar  for  labor  to  destroy  the  worm,  tinsting  all  to  this  httie  woik- 
uan,  who,  he  says,  carefully  seaiches  the  plants  for  the  wormS|  and 
aever  allows  one  to  escape  its  vigilance. 

We  cannot  speak  from  our  own  experience  as  to  many  of  t&ese  sag- 
^^ted  means  for  overcoming  the  horn-worm,  but  wo  have  no  hesitation 
i"  Maying  to  tlie  farmer,  try  any,  try  aU  of  them  rather  than  have  yonr 
jxs^'ij  eaten  to  shreds,  and  the  labor  of  more  than  half  the  year  broa|^t 
rO  naught  in  a  Jew  days,  it  may  be,  by  a  single  *'glut"  of  worms. 

7111.  "  Piime  high  and  top  low."  While  open  to  objection  in  pairtie- 
ixai'  cases,  even  >vith  the  character  of  tobacco  chiefly  under  consideratMn, 
•ad  altogether  inadmissible;^  it  may  be,  in  the  management  of  other  vaii- 
-  ies  of  tobacco,  this  is  a  sale  rule,  we  think,  to  follow  in  gen^uL  practMa. 

Wp  iVivor  "T^rinumr'*  by  all  inepna  •  tor  when  no  priniinp  is  done  tbfi 
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lower  leaves  (made  worthless  by  constant  whipping  on  the  ground)  serve 
only  as  a  harbor  for  worms,  which  are  the  more  difficult  to  find  because 
of  the  increased  burden  of  stooping.  Moreover,  if  the  bottom  leaves  be 
saved  on  the  cut  stalk,  as  most  likely  t^ey  will  be,  there  is  always  the 
temptation  to  put  them  on  the  market;  and  against  a  sacrilege  like  this 
we  are  firmly  set,  let  others  say  and  tmnk  what  they  may. 

Yet  another  advantage  to  be  gained  by  the  removal  of  these  bottom 
leaves,  which  is  what  the  planter  terms  "priming,"  is  the  increased  cir- 
culation of  air  and  distribution  of  light  thereby  afforded,  both  essential 
factors,  the  merest  tyro  knows^  to  the  ftdl  development  of  plant  life. 

"Topping^  (the  pinching  oft  with  the  finger-naol  the  bud  at  the  top  of 
the  plant)  is  an  operation  requiring  considerable  skill  and  judgment. 
Let  it  be  performed  only  by  hands  h&vin^  these  prerequisites. 

That  as  many  plants  as  possible  may  npen  at  ihe  same  time  (a  desid- 
eratum not  to  be  undervalued  in  aiming,  as  all  should,  at  a  uniftprm 
crop)  wait  until  a  large  number  of  plants  bc^in  to  button  before  com- 
mencing to  top.  Going  about  through  the  crop,  topping  a  plant  here 
and  there  because  it  may  chance  to  ^ve  buttoned  before  its  fellows,  is 
a  damaging  process  not  to  be  tolerated. 

No  inflexible  rule  can  be  given  for  the  number  of  leaves  that  should 
be  left  on  a  plant.  All  depends  npon  the  variety  of  tobacco,  the  strength 
of  the  soil,  the  promise  of  the  particular  plant,  the  probable  seasons  and 
time  left  for  rii)ening,  &o. 

One  of  the  most  successM  growers  of  heavy  dark  tobacco  we  have 
ever  known  once  stated  to  us  lus  conviction,  after  years  of  observation 
and  practice,  that  one  year  witil  anotJier,  taking  the  seasons  as  they 
come,  eight  leaves  would  give  a  better  result  tluui  any  other  numb^. 
Our  own  exi)erience  has  t^ded  to  oonfibnn  this  judgment. 

IX.  See  to  it  that  the  suckers  are  promptly  removed.  It  is  work 
quickly  done,  and  with  worming  may  constitute  a  single  operation. 

X.  We  come  now  to  consider  the  last  operation  in  the  field,  "cutting" 
the  crop.  In  this,  as  in  topping,  a  man  of  judgment,  expmence,  and 
fidelity  is  needed.  An  inexperienced  hand,  one  without  judgment,  and 
particularly  one  who  is  indifferent  to  the  interests  of  his  employer,  will 
slash  away,  right  and  left,  not  knowing  or  not  caring  whether  the  tobaooo 
he  cuts  be  ripe  or  green,  doing  more  damage  in  a  few  hours  than  his 
whole  yeai'^s  wages  would  compensate  for,  even  could  they  be  gamisheed. 

Therefore,  be  on  band  to  see  for  yourself,  and  do  not  delegate  the  duty 
to  any  less  interested  party,  that  a  crop  managed  well,  it  may  be,  so  far, 
fix)m  the  initial  plant-bed,  shall  not  be  siK)iled  in  the  closing  work  by 
an  incompetent  or  unfaithful  cutter. 

Be  there,  too,  to  see,  in  this  supreme  hour,  that  injury  from  sunburn 
is  warded  off  by  the  timely  removal,  to  the  shade,  of  the  plants  that  have 
been  cut,  or  by  a  proper  covering,  where  they  lie.  agaiujst  the  scorching 
rays  of  the  sun.  The  neglect  of  this  precaution  has  played  havoc  with 
many  a  crop  when  brought  under  the  auctioneer's  hammer. 

XI.  We  should  have  no  space  to  describe  the  different  methods  ot 
"curing''  tobacco,  as,  for  instance,  " sun-curing,'^  "air-curing,''  "fiue- 
cuiiug,"  "  open-fire-curing,"  &c.,  even  though  the  whole  subject  had  not 
been  gone  over  again  and  again  in  previous  reports  of  this  Depart- 
ment. Wc  can  only  ^y  of  this  operation,  as  of  all  others  connected  with 
the  x)roductiou  of  tobacco,  that  much  depends  on  its  proper  dcung  and 
that,  as  much  as  ix)S8ible,  it  should  have  Hie  personal  superintend^ice 
of  the  owner. 

But  the  crop  may  have  been  brought  along  socoessfiiUy  ev#n  to  tbe 
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completion  of  this  operation  and  "lack  one  thing  yet,"  if  it  be  Botnow 
properly  manipulated. 

Therefore,  go  yourself,  broker  planter,  into  your  bams,  see  with  yoor 
own  eyes,  and  not  through  the  medium  of  others ;  handle  with  your  own 
hands,  and  kruyic  of  a  surety  that  the  tobacco  hanging  on  the  tier-poldsis 
in  proper  order  for  "  striking''  and  "bulking,''  and  act  accordingly. 

WhenJater  on,  it  is  being  "stripped,"  "sorted,"  and  tied  into  bundles, 
or  "  hands,"  a«  they  are  often  called,  be  there  again,  prapridk  j^sonAy  to 
see  tiliat  it  is  properly  classed,  both  as  to  color  and  to  lengtti,  the  **lug8'' 
going  with  lugs,  the  "short"  with  short,  the  "long"  with  long^  &0. 
Instruct  those  sortiug  that  when  in  doubt  as  to  where  a  particnlir  toaf 
should  be  put  to  put  it  at  least  one  grade  lower  than  they  had  thought 
of  doing.    Thus  any  error  will  be  on  the  safe  side. 

Prize  in  hogsheads  to  weigh  what  is  usually  called  for  in  the  martot 
in  which  you  sell,  and,  above  all,  "let  the  tobacco  in  each  hogshead  be 
as  near  ahke  as  possible,  uniform  throughout,  so  that  the  ^  sample,'  ficam 
whatever  point  it  may  be  taken,  can  be  relied  on  as  representmg  the 
whole  hogshead,"  and  that  there  be  left  no  shadow  of  suspidon  thsfc 
"nesting"  has  been  attempted,  or  any  dishonest  practice  even  so  much 
aswink^at. 

We  sum  up  the  whole  matter  by  repeating : 

1.  That  overproduction,  the  production  at  all,  of  low  grade  "tobaooo 
is  the  chief  cause  of  the  present  extremely  low  price  of  the  entire  .oom- 
modity. 

2.  That  the  planters  of  the  United  States  have  the  remedy  in  their 
own  hands ;  tliat  remedy  being  the  reduction  of  area,  this  redaction  to 
result,  from  the  employment  of  the  means  here  suggested,  in  tncreaBed 
crops ;  and,  paradoxical  as  it  may  seem,  these  increased  crops  to  \ning 
greatly  enhanced  values. 

The  whole  world  wants  good  tobacco,  and  wiU  pay  well  for  it,  Soairody 
a  i)eople  on  earth  seeks  poor  tobacco  or  will  buy  it  at  any  price. 

In  a  word,  then,  one  acre  must  be  made  to  yield  what  it  has  hitherto 
taken  two  or  three  acres  to  produce ;  and  this  double  or  treble  quantity 
must  be  made  (as,  indeed,  under  good  management  it  could  not  fkil  to 
be)  immeasurably  superior  in  quality  to  that  now  grown  on  the  greater 
number  of  acres. 

Either  this  or  the  abandonment  of  the  crop  altogether— one  or  the 
other. 

Planters,  "  Ohoose  ye,  this  day,  whom  ye  will  serve." 


LOCALITIES  BEST  SUITED  FOR  MATURING  SEED. 

By  Peter  HEia>EBS0N,  Jersey  City  Heights,  JV.  J, 

Seed-growing  is  now  getting  to  be  one  of  the  industries  of  the  United 
States,  as  it  has  long  been  that  of  Europe.  Our  great  variety  of  latitude, 
soil,  and  climate  is  such  that  in  many  things  we  are  now  supplying 
Europe  with  that  which  a  few  years  ago  we  imported ;  and  I  think 
it  is  safe  to  predict  that  in  a  majority  of  the  seeds  of  the  garden  the 
balance  of  trade  will  ultimately  be  in  our  favor,  as  it  is  now  with  a  ma- 
jority of  the  seeds  of  the  farm.  I  say  a  majority,  for  as  seed-growing  is 
a  matter  of  latitude,  there  always  will  be  some  kinds  that  will  atSiin 
perfection  better  in  Europe  than  America,  particularly  such  seeds  as 
require  a  low  temi>erature  for  perfect  development.    Hence,  whenever  a 
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full  variety  of  seeds  is  attempted  to  be  grown  in  any  one  district  either 
here  or  in  Europe,  some  crops  will  be  a  complete  Mlure  and  many  par- 
tially so,  for  we  might  as  weU  attempt  to  "  acclimatize"  the  white  bear 
of  Iceland  to  the  jungles  of  AMca,  or  the  Bengal  tiger  to  the  forests  of 
Norway,  as  to  perfectly  develop  the  seeds  of  oats  in  our  Southern 
States,  or  the  seed  of  maize  in  Northern  Europe.  StiU,  we  find  these 
attempts  are  made  and  will  be  made  by  inexperienced  cultivators  of 
seeds,  resulting  not  only  in  ultimate  failure  to  the  grower,  but  also 
seriously  injuring  those  to  whom  such  undeveloped  seeds  are  sold. 

When  seeds  aie  grown  in  a  latitude  unsuited  to  their  development, 
such  seeds  will  invariably  perpetuate  weak  progeny.  A  marked 
case  in  point  is  the  oat,  a  grain  requiring  a  low  temperature  for  perfect 
development }  hence  the  superiority  of  the  Scotch  or  Irish  oats  over 
those  grown  in  the  hot  and  dry  summers  of  the  United  States.  The 
average  weight  per  bushel  of  Scotch  oats  may  be  given  as  44  pounds, 
while  the  average  of  oats  grown  in  the  United  States  is  about  32 
pounds  per  bushel;  yet  we  find  that  if  Scotch  oats  weighing  44 
pounds  per  bushel,  when  sown  in  the  Middle  Stetes  under  £Ei>vorable 
conditions,  deteriorates  to  40  pounds  per  bushel  the  first  season  from 
the  imported  seed ;  that  product  again  sown  they  will  still  further  dete- 
riorate to  35  or  36  pounds  per  bushel,  which  again  being  sown  the  third 
year  falls  down  to  the  normal  condition  of  the  American  oats,  say  30  or 
32  pounds  per  bushel.  These  facts  suggest  the  query  whether  it  would 
not  pay  our  farmers  to  import  their  seed  oats  in  order  to  get  this  improved 
quality.  In  my  opinion  there  is  no  other  way  to  do  it,  for  no  matter 
how  careftd  the  selection  of  seeds  is  made,  deterioration  will  take  place 
when  the  crop  is  grown  under  circumstances  uncongenial  to  it.  A  life- 
time sx>ent  in  the  practical  study  of  horticulture,  which  is  dose  akin  to 
agriculture,  has  forced  me  to  the  conclusion  that  there  is  no  such  thing 
as  acclimation  of  plants.  The  maize  of  the  American  continent  resists 
all  attempts  to  bring  the  crop  to  full  maturity  in  the  climate  of  Great 
Britain,  while  the  oat  {Avena  sativd)  gives  comparatfvely  abortive  results 
when  grown  in  our  semi-tropical  summers.  Hundreds  of  instances  in  fEUoii- 
lies  of  plants  grown  for  their  friiits,  flowers,  or  seeds,  could  be  given  to  show 
that  whenever  any  attempt  is  made  to  change  characteristics  incident 
to  their  natural  origin^  no  perceptible  advance  is  ever  made.  We  all  know 
that  attempts  to  acckmatize  the  fig,  the  olive,  and  the  orange  tree  in  tiie 
open  air  in  any  locality  where  the  thermometer  falls  below  zero,  the 
complete  destruction  of  the  trees  would  be  the  result  unless  artificially 
protected.  This  result  is  marked  and  complete,  and  is  universally  known 
even  te  such  as  have  not  made  these  matters  a  special  study.  But 
every  cultivator  of  large  experience  ki^ows  that  the  same  rule  runs 
through  all  grades  of  vegetation,  and  that  the  hardening  or  acclimatiz- 
ing of  plants  has  not  advanced,  as  far  as  the  records  go.  We  remember 
when  the  Gliinese  Wistaria  was  grown  only  in  our  greenhouses ;  now  it  is 
seen  everywhere  as  a  hardy  vine ;  but  it  was  in  ignorance  of  its  hardy 
nature  that  it  was  ever  protected,  for  it  was  equally  "hardy''  the  day  of 
its  first  introduction  as  it  is  to-day. 

The  garden  and  farm  seeds  in  general  use  in  the  United  States,  1 
have  said,  are  mainly  grown  here,  though  some  are  better  grown  in  other 
countries.  I  will  briefly  state  the  localities  so  far  found  to  be  best 
suited  to  the  greatest  development  of  tiie  different  kinds,  and  the  sources 
firom  which  seedsmen  draw  tiieir  supplies.  I  am  indebted  for  much  infor- 
mation on  this  subject  to  Mr.  William  Meggat,  seed-grower  of  Hartford, 
Conn.,  who  has  given  this  subject  special  study  for  the  past  twenty 
years. 
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Atparagm — Is  grown  in  New  Jersey,  Lonp^  Island  and  other  portionfi 
of  Nt'.w  York,  and  probably  other  parts  of  the  Northern  and  Middle 
States. 

BeeU — Central  New  York,  Pennsylvania,  and  Connecticut.  Mangd 
and  sagar  beets  are  as  yet  mostly  imported. 

Beans  (Bush) — ^Mostly  grown  in  New  York  State,  though  Miohigaiiy 
Wisconsin,  and  Pennsylvania  are  beginning  to  grow  considerable  quan* 
titles. 

Beans  (Pole>— Oonnecticut,  New  Jersey,  Pennsylvania,  Maryland,  and 
Delaware,  and  States  farther  south. 

Cabbage — One  of  our  most  important  crops,  gives  best  development  near 
the  sea-coast.  That  grown  on  rich  soils  inland  is  never  so  satiaSEMtoiy. 
Hence  our  market  gsodeners  and  fEumers  in  the  vicinity  of  New  YoA^ 
from  experience  dearly  bought,  prefer  their  cabbage  seed  for  early  crop 
to  be  always  grown  on  the  easterly  side  of  Long  Island  on  the  AiLaoitio 
coast  to  that  flrom  any  other  source.  There  is  considerable  grown  in 
Pennsylvania,  New  Jersey,  Connecticut,  and  Shode  Island,  but  sudh  has 
never  come  to  be  held  in  any  favor  by  our  market  gardeners  in  tbe 
vicinity  of  New  York,  who,  perhaps,  are  as  critical  in  such  matters  as 
anywhere  in  Hie  world.  But  little  cabbage  seed  is  now  imported,  Uiough 
it  is  sold  much  cheaper  in  Europe  than  here ;  but  the  crop  is  too  im- 
portant to  risk  any  consideration  of  price,  for  we  find  that  what  are 
grown  as  the  favorite  varieties  in  Europe  are  not  to  be  compared  for  our 
purpose  with  those  we  have  ourselves  originated  here. 

Cauliflower  «eed— Is  all  imported  from.  Europe.  All  attempts  tfetat 
we  have  made  to  grow  the  seed  here  have  proved  nearly  abortive.  It 
requires  a  cool  and  rather  moist  climate,  and  even  under  the  best  oon- 
ditions  seeds  sparingly,  few  varieties  being  imi)orted  at  less  than  $6  per 
pound,  and  some  of  the  famous  early  kinds,  such  as  ^<  SnowbaU,"  costmg 
nearly  $100  per  pound  to  import. 

Celery — Is  another  important  crop  that  the  seed  is  raised  almost  ex- 
clusively here — at  least  that  in  use  among  commercial  gardeners,  nuMiy 
of  tiiiem  growing  a  few  i)ounds  for  their  own  use  annusdly  at  five  times 
the  cost  they  could  buy  imported  seed  for;  the  danger  being  so  great  of 
getting  a  spurious  sort  that  they  prefer  doing  so  rather  than  run  the 
risk.  Now,  however,  as  the  vaneties  best  suited  for  our  dimate  be- 
come known,  it  is  largely  grown  by  our  regular  seed-growers  in  New 
York,  Pennsylvania,  Connecticut,  and  New  Jersey. 

Cucumbers — ^Are  now  grown  entirely  here,  except  a  few  of  the  fiemoy 
sorts.  The  best  seed  is  grown  on  the  maiden  soil  of  the  prairies,  and 
"^^hough  still  grown  to  some  extent  in  Pennsylvania,  Connecticut*  New 
•■ersey,  and  New  York,  Illinois  and  Michigan  wiU,  in  all  probabiUt;^ 
eventually  be  the  section  used  to  grow  all  species  of  the  so-called  "  vine* 
amily  of  vegetables. 

Carrot — Grown  almost  exclusively  in  the  States  of  New  York,  Bhode 
^^and,  Massachusetts,  and  Connecticut. 

Egg-plant — As  yet  mainly  grown  in  Pei>^i6ylvania,  New  Jersey,  New 
'  ork,  and  Maryland,  but  being  a  plant  of  tropical  origin  the  seeds  no 
•■"^bt  would  be  better  matured  if  grown  further  south. 
Endive — All  imjwrted  from  Germany  and  France. 

y^eek — Partly  grown  here  in  the  Eastern  and  Middle  States,  though 
-  .juLie  is  also  imported.    The  American  grown  is  found  to  have  the  greater 

'^ality. 
'^ettuce — This,  when  grown  in  the  Atlantic  States,  matures  best  in  tlie 

viim'^  of  our  large  lakes,  in  New  York,  Michigan,  Wisconsin,  and  Dli- 
-,iia      ^j^iiforpm  howev^^  is  bottcT*  fit+<Ml  for  seedine  lettuce  than  any 
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3  Atlantic  States^  and  large  quantities  are  already  being  grown 

Quantities  are  yet  imported^  bat  in  this  ease,  as  in  Hie  case  of 
/ge  and  celery,  market  gardeners  rafdy  risk  imported  lettnce  ttntil 
iroving  the  variety  to  be  correct. 
on  (Kutmeg) — Same  as  cncmnber. 

on  (Water)— Same  as  cucnmber,  though  rather  more  of  it  is  grown 
Ltes  farther  south. 

*a — Is  of  tropical  origin,  and  the  seed  is  best  grown  in  the  South- 
bates. 

on — Is  one  of  the  most  important  of  all  our  vegetable  crops  grown 
seed,  and  as  it  rapidly  loses  its  vitality— being  of  little  value  the 
d  year — it  is  now  almost  entirely  grown  here.  The  seed  from  which 
Dw  onions  of  a  marketable  si^e  is  grown  mainly  in  ConnectilGut, 

husetts,  Ehode  Island,  and  Micmgauf  while  that  raised  from 
L  to  grow  onion  sets  is  mostly  grown  in  Pennsylvania  and  l^ew 
y.  Galiforuia  has  begun  to  grow  onion  seed  to  some  e:ttent^  but  as 
uality  of  the  seed  greatly  determines  Hie  weight  of  crop,  confi- 
is  not  yet  folly  established  in  the  seed  grown  there. 
'sley^-^Is  nearly  aU  imported,  as  the  plant  is  not  quite  hardy  enough 

d  our  northern  winters,  wnile  the  hot  summers  of  our  Southern 

is  against  its  maturing  there. 
p9 — Grown  mainly  in  Pennsylvania,  New  York,  Oonnecticut^ 
tnode  Island. 

— A  most  important  crop^  is  mainly  grown  in  Oanada  and  in  New 
otate,  on  the  immediate  Ime  of  Lake  Ontario.    Large  quantitkis 
>t  imported  from  Britain,  but  the  great  bulk  used  are  grown  as  stated 
»• 

iper — Grown  mainly  in  New  Jersey,  Pennsylvania,  and  New  York, 
lay  be  grown  almost  anywhere. 

iish — ^Nearly  all  imx)orted,  or  should  be,  for  when  grown  in  this 
te,  like  oats,  it  degenerates  very  f)EU9t. 

»VJ^ — Can  be  grown  anywhere  where  lettuce  is  grown,  but  as  there 
langer  of  mixing  varieties  it  is  cheaper  to  import  it  from  France. 
nach — Noaily  all  imported  from  England,  Frsmce,  or  Germany,  as 
not  be  so  profitably  grown  here,  for  the  same  reason  that  we  can- 
tx)fitably  grow  parsley,  mainly  because  our  winters  in  the  North  are 
such  as  to  kill  off  tlie  plants,  While  in  the  Southern  section  tihe 
lers  are  too  hot  for  maturing  the  seed* 

^acco — ^Yirginia,  Connecticut,  and  Kentucky,  in  the  United  States, 
)uba,  and  other  tropical  latitudes.  It  is  sometimes  believed  to  be 
nliarity  of  tobacco  that  location  dianges  the  character  of  the  va- 

This  we  are  inclined  to  doubt,  and  believe  that  the  varieties 
1  in  Cuba,  Connecticut,  and  Virginia,  are  botanically  distinct,  and 
Lch  as  have  been  selected  as  the  lands  best  suited  to  the  sections  in 
L  they  are  grown. 

nato — New  Jersey,  Connecticut,  Michigan,  and  Illinois  grow  most 
3  tomato  seeds,  but  they  may  be  grown  vrittt  nearly  the  same  suc- 
n  almost  all  the  btates  of  the  Union. 

Tiip— Pennsylvania,  Rhode  Island,  Connecticut^  and  Michigan 
these  seeds.    A  little  is  grown  in  Virginia  and  Maryland,  but  &at 

popular  than  that  giown  fetrther  north. ;  but  little  is  now  im- 

CL 

FODDEB  OBOPS. 

I  Millet-^lB  new  creating  a  wide-spread  interast.  As  the  plant  is 
r  I  am  inclined  to  think  the  seeds  will  be  grown  exclusively  in 
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Florida,  Georgia,  the  Garolinas,  and  other  Southern  States,  as  a  long  sefr 
son  and  high  temperature  are  necessary  to  folly  mature  the  seed,  thoo^ 
the  plant  as  a  fodder-plant  does  well  in  any  section  where  maiae  i^ 
grow.  Last  season  (1878)  under  the  most  favorable  conditions  wefinrnd 
Siat  the  seed  did  not  ripen  with  us  in  New  Jersey. 

HuTigarian  Millet — or  Hungarian  Grass,  is  entirely  different  from  Peul 
Millet,  bearing  no  resemblance  to  it.  The  plant  is  hardy.  Seeds  aid 
grown  in  New  York,  New  Jersey,  and  in  many  of  the  Western  States. 

Timothy  Orass — Is  grown  largely  in  Illinois,  Wisconsin  and  STew  Yoik. 

Blvs  Orass — Kentucky,  Ohio,  and  other  Western  States. 

Bed  Top — ^New  Jersey,  Kentucky,  Ohio,  and  Bhode  Island. 

Orchard  Orass — ^Kentucky,  Ohio,  and  the  Western  States. 

Bed  Clover — ^Michigan,  New  York,  Ohio,  &c. 

White  Clover — ^Wisconsin,  Illinois,  and  Ohio,  but  the  greater  portkii 
of  it  is  yet  imported  Irom  Germany  and  France. 

Lucerne  or  Alfalfa — Galifomia  mainly. 

These  localities  are  now  the  principal  ones  where  seeds  of  commfiioe 
are  grown,  but  every  year,  to  some  extent,  these  latitudes  are  t^yitmpng^ 
as  we  find  that  other  latitudes  are  better  suited  for  special  kinds.  For 
example,  the  long,  dry  seasons  of  Galifomia  are  found  to  mature  many 
9  of  seeds  &  better  than  any  section  yet  tried  in  the  Atlantio 


kinds  of  seeds  far  better  than  any  section  yet 
States,  particularly  so  in  many  of  the  more  delicate  kinds  of  flower  seedSi 
that  are  yet  nearly  exclusively  grown  in  Germany  and  France,  and  sdd 
to  us  at  rates  of  many  times  their  weight  in  gold.  Tens  of  thousaiida 
of  acres  are  devoted  to  the  culture  of  flower  seeds  in  Southern  Europei 
which  could  probably  be  far  better  done  in  Galifomia,  but  the  industQ^ 
must  be  one  of  slow  growth,  for  seeds  are  different  from  nearly  all  other 
mercantile  commodities,  inasmuch  as  no  examination  can  certainly  teU 
whether  or  not  seed  will  germinate,  or,  if  it  does  germinate,  can  it  be 
known  whether  it  is  the  variety  specified  until  it  matures ;  hence  seed- 
merchants  dare  not  purchase  from  the  growers  until  not  only  their  hon- 
esty but,  what  is  of  equal  importance,  &eir  knowledge  of  the  business  in 
which  they  are  engaged  is  assured. 


BORAX  AS  A  PRESERVATIVE  OF  BUTTER. 

[ThlB  Department  is  indebted  to  the  courtesy  of  the  Secretary  of  State  for  the  fbl* 
lowing  letter  from  J.  Sohnyler  Crosby,  consul  at  Florence,  It^y,  on  a  subject  whioh 
seems  to  be  attracting  some  attention  both  in  Italy  and  France.] 

XJnitbd  States  CoNSUiiATB, 

Florence^  Italy j  May  10, 1879. 
Hon.  William  Hunter. 

Second  Assistant  Secretary  of  State^  Washington^  D.  0. ; 

Sm :  A  number  of  experiments  have  been  made  at  the  agrieultaxal 
station  at  Florence,  under  the  immediate  supervision  of  Profl  Emilio 
Bechi,  in  substituting  borax  for  salt  in  the  preservation  of  butter. 

As  the  success  of  these  experiments  has  been  complete,  and  the  ad- 
vantages of  this  plan  for  the  preservation  of  butter  is  most  clearly  shown, 
I  deem  it  important  to  make  the  following  report  to  the  Department  of 
State  for  the  benefit  of  our  agriculturists  at  home. 

I  am  indebted  to  Professor  Bechi  for  his  courteous,  prompt,  and  fall 
reply  to  my  inquiries  on  the  subject. 

The  opinion  has  been  entertained  by  the  fiirmers  and  exporters  of  butr 
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fcer  of  Tuscany  and  Lombardy  that  the  bad  flavor  often  acquired  by  but- 
ter shipped  to  foreign  countries  was  derived  from  the  salt  used  in  its  pres- 
ervation. Some  impurities  exist  in  salt,  and  especially  chlorides  of 
lime  and  magnesia,  and  they  may  give  a  bad  flavor  to  the  butter. 

But  the  analysis  made  of  the  salt  used  in  Lombardy  shows  that  it  is 
quite  as  puie  as  the  salt  used  in  Germany  or  elsewhere,  consequently 
salt  alone  could  not  be  the  principal  cause  of  good  butter  becoming  bad. 
The  antiseptic  virtues  of  borax  being  well  known,  as  well  as  the  experi- 
ments to  preserve  meat  and  other  edibles  by  its  aid,  it  occurred  that  it 
might  be  substituted  in  butter  in  place  of  common  salt.  On  trial  it  was 
found  not  to  change  in  the  least  the  flavor  of  the  butter,  and  indeed 
preserved  it  admirably.  But  some  of  the  farmers  of  Lombardy  did  not 
concur  in  this  opinion.  Great  care  must  be  taken  to  have  perfectly  pure 
borax,  and  particularly  that  it  shall  not  contain  any  carbonate  of  soda 
or  alum.  It  is  necessary. also  to  have  the  borax  reduced  to  a  fine  pow- 
der and  thoroughly  mixed  with  the  butter  in  the  same  proportion  as 
when  common  salt  is  used. 

The  experiments  made  at  the  Agrarian  Station  of  Florence,  and  also 
at  the  one  of  Cassificio,  near  Lodd,  have  given  good  results,  after  re- 
peated trials.  Doubts,  however,  arose  with  reference  to  the  physiologi- 
cal action  of  the  borax,  as  some  people  thought  it  a  noxious  substance. 
!Mr.  Oyon  reported  to  the  French  Academy  on  the  25th  November,  1878, 
thfit  borax  could  be  added  to  food  in  tiie  proi)ortion  of  12  grammes 
daily  without  being  pernicious,  and  furthermore,  by  substituting  it  for 
marine  salt,  it  would  assist  its  assimilation.  On  the  contrary,  Mr.  G. 
Le  Bon  stated  to  the  French  Academy,  on  the  9th  December,  1878,  that 
borax  frequently  taken,  even  in  very  small  quantities,  was  injurious, 
and  ought  not  to  be  used  even  for  the  preservation  of  meats,  &c.  To 
this  Mr.  E.  Cyon  replied,  on  the  30th  December,  1878,  insisting  upon 
the  innocuous  qualities  of  borax.  But  Mr.  G.  Le  Bon  reiterated  his 
opinion  as  to  the  bad  consequences  of  using  it  for  the  above  purpose. 
With  this  (liflerence  of  scientific  opinion,  great  circumspection  was  nec- 
essaiy  in  adopting  the  use  of  a  substance  which  might  be  very  pernicious 
to  health,  even  if  taken  in  very  small  doses.  At  this  juncture.  Prof. 
Emilio  Bechi,  diiector  of  the  Agrarian  Station  in  Florence,  made  an 
important  discovery,  which  throws  some  light  on  the  question.  For  a 
long  time  Professor  Bechi  had  been  occupied  in  studying  the  borax 
mines  in  Tuscany,  and  has  discovered  and  analyzed  some  new  borax 
minerals,  oue  of  which  Professor  Dana,  of  New  Haven^  called  in  his 
honor  Bechilite.  Several  reports  on  the  borax  deposits  have  been 
])resented  recently  to  the  Academy  of  the  "Lincei,''  at  Kome,  by  its  presi- 
dent, Quiutino  Sella.  One  by  Professor  Bechi  was  read  at  the  acad- 
emy on  the  4tli  instant,  stating  the  presence  of  borax  in  very  many 
of  the  rocks  and  in  the  mineral  water  qf  Montecatoni;  also  in  the 
wells  of  Florence,  in  the  ashes  of  plants,  and  in  the  air  itself.  From  this 
fact  l^rol'essor  Bechi  argues  that  neither  borax  nor  boracic  acid,  in  very 
small  (juantities,  however  often  ta,ken,  would  do  injuiy,  and  that  it  may 
be  used  for  the  preservation  of  butter  or  meats  with  entire  safety. 

For  his  I'amily  use  Professor  Bechi  preser\'es  his  own  butter  in  the 
following  way :  By  heat  he  evaporates  the  water  of  crystallization ;  then 
he  reduces  the  borax  to  finest  powder,  and  adds  to  the  butter  in  the 
proportions  of  G  i)arts  of  the  former  to  100  of  the  latter,  thoroughly 
and  equally  intermixed.  It  is  then  put  into  the  same  sort  of  jars  as  are 
used  for  salted  butter.  His  method  is  simply  substituting  borax  for 
salt.  For  daily  family  use  he  finds  that  butter  keeps  fresh  in  water 
with  only  3  per  cent,  of  borax.    Still  he  admits,  although  his  own  ex- 

37  AGB 
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perience  shows  that  borax  thus  used  is  iimoxious,  there  are  oth^s  wko 
disbelieve  in  his  conclusions. 

Further,  he  thinks  it  might  be  effectively  employed  in  destroying 
phylloxera  on  grape- vines,  but  has  made  no  experiments  as  yet  in  that 
direction. 

I  have  the  honor  to  be,  sir,  ypiir  obedient  servant^ 

J.  SCHUYLER  CROSBY,  Cansyl 


THE  DRIED-FRUIT  TRADE. 

The  abundance  of  the  fruit  crop  of  the  United  States  is  one  of  tke 
most  gratifying  results  of  the  progress  of  agriculture  in  this  conntiy. 
With  our  vast  extent  of  territory,  reaching  from  the  temperate  to  the  tropi- 
cal zone,  and  the  consequent  great  diversity  of  temperature  and  variatioB 
of  climate,  and  the  light  soils  and  rich  loams  embraced  within  tbene 
limits,  render  our  country  capable  of  producing  almost  every  known 
variety  of  fruit 

The  States  on  the  extreme  northern  limit  produce  the  apple,  the  petti 
and  other  hardy  fruits.  In  the  South  and  on  the  Pacific  shores  there  an 
grown  in  abundance  the  orange  and  lemon,  and  in  more  limited  but 
gradually  increasing  quantities  the  pineapple  and  the  banana,  while  the 
intermediate  States  are  proMc  in  the  production  of  those  finits  adapted 
to  their  soil  and  climate. 

More  than  five  millions  of  peach  trees  blossom  every  spring  on  the 
fertile  lands  that  lie  between  the  Delaware  and  Chesai>eake  &y8|  and 
the  interocean  region  of  the  Northwest. 

The  apple  crop  of  the  country  is  almost  beyond  computaticmi  and  tiie 
vine  product  is  not  less  plentifdl. 

In  Kew  England  and  the  Middle  States  the  wild  strawberry,  rafifpberry, 
blueberry,  huckleberry,  blackberry,  and  cranberry  rix)en  in  the  order 
named,  and  hundreds  of  poor  families  derive  a  certain  income  from  the 
picking  and  sale  of  these  fruits.  The  yield  does  not  vary  greatly  flrom 
year  to  year,  but  as  these  berries  are  mainly  consumed  at  home,  there 
are  no  means  of  ascertaining  the  annual  yield.  It  must,  however,  be 
very  large.  They  are  not  only  used  fresh  on  the  table  during  their  season, 
but  are  preserved  in  large  quantities  and  great  variety  for  winter  nfle, 
while  the  strawberry,  raspberry,  and  blackbery  are  also  made  into  wine 
and  cordial. 

The  cranberry  is  largely  grown,  especially  in  Massachusetts,  New 
lersey,  and  Minnesota,  where  its  cultivation  has  been  found  very  profit- 
-^ble.  The  cranberry  crop  of.  New  Jersey,  in  1877,  was  50,000.  and  in 
Minnesota  40,000  bushels.  The  crop  of  Minnesota  filone,  at  a  low  esti- 
•late,  yielded  $150,000. 

The  demand  for  fruit  in  the  markets  at  home  and  abroad  has  been 

jual  to  and  increasing  with  the  supply.  The  prices  have  been  gener- 
wly  remunerative,  both  to  the  grower  and  the  dealer,  and  yet  low  enough 
"^  ^^  within  the  reach  of  all.  The  daily  use  of  fruit  as  food  by  our  "people 
'^  gieatly  to  be  desired.    It  is  not  only  justly  esteemed  as  a  luxury,  but  is, 

Kat  cannot  be  said  of  many  so-called  luxuries,  productive  of  health* 

et  so  abundant  is  the  supply  of  fruit  in  some  sections  that  every  year 
*  surplus  goes  to  waste,  or  is  utilized  only  in  feeding  domesti'c  animals. 
Hiis  is  particularly  the  case,  with  the  apple  crop  of  New  England.  The 
.^AhprHsi  o-T  ^Tiat  HAptinn  Q.T)f?  "«t  ^  hoi  if  ^<>  -^hiF  i»  ^ho^  ojiffA  ^jencrally.  bear 
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abundantly  only  every  other  year.  A  largo  crop  so  exhausts  the  trees 
that  they  must  luive  tune  to  recuperate.  The  result  is  that  while  one 
year  apples  are  iscaiee  and  ilear,  the  next  year  they  lind  no  sale,  and  rot 
t>n  the  gi'ouiul. 

To  siive  the  ^w.it  amount  ot*  surplus  fruit  is  the  subject  of  important 
consideration.  IK  i»roi>erly  saved  it  would  supply  not  only  our  own 
country  but  the  ehirt*  countries  of  Europe  with  table  luxuries  the  year 
round ;  and  much  inhaest  and  ingenuity  have  Ix'cn  manifested  in  the 
development  of  this  industry. 

The  apple  croi>  is  the  most  considerable  and  the  most  important. 
Apple-cultiue  in  tiie  United  States  dates  back  to  a  verj'  early  period  in 
the  history  of  the  country,  and  has  grown  by  degrec^a  until  it  has  be- 
come a  very  imi)ortant  branch  of  agricidtiual  enterprise.  Wherever 
the  climate  and  soil  have  shoAvn  a  ]>eeidiar  adaptation  to  this  much- 
prized  fruit  it  has  been  extensively  cidtivated,  and ex))erience  and  intel- 
ligence have  brought  the  product  to  the  highest  standard  of  exeeUence. 
As  an  article  of  food,  whether  cooktHl  or  otherwise,  the  apple  is  the 
most  nuti'itious  and  wholesome  of  all  Iruits. 

It  is  estimated  that  more  than  two  millions  of  acres  are  under  eolti- 
vation  as  orchards,  and  the  orchard  i)roduct  of  the  United  States  is 
stated  in  the  census  returns  of  1870  to  be  worth  $51,334,571.  The 
orchard  products  of  the  State  of  Ohio  alone  are  estimated  at  $7,000,000 
annually. 

In  the  census  returns  of  1850  the  value  of  the  oi'chard  product  is  given 
as  $7,723,180,  which  sliows,  in  a  period  of  twenty  years,  the  enormous 
increase  in  the  value  ot*  this  product  of  $43,011,385. 

Within  the  past  eight  years,  and  since  the  last  census,  the  increase  of 
orchai'd  production  has  been  even  in  a  greater  ratio,  the  iruit  quality 
impro\'ed  by  tlie  introduction  of  new  and  superior  varieties  and  experi- 
enced culture. 

The  crab-apple  is  extensively  cultivated  in  many  parts  of  the  ooun- 
try.  It  is  a  hardy  fiuit,  and  will  grow  in  luxuriance  wherever  the  ordi- 
nary apple  will  grow.  It  is  not  generaUy  edible  or  used  in  eooking  for 
food,  but  is  mainly  used  in  the  preparation  of  jeUy,  cider,  aadyinegar. 
The  abundance  of  its  shar]),  acid  juices,  with  its  constituent  piurte  of 
saccharine  matter,  render  it  peculiai'ly  adapts  for  this  purpose.  The 
cider  made  from  this  apple  is  c<debrated  for  its  palatable  qiudities. 

Kext  to  the  apple  in  value,  and  its  exceUence  in  a  fresh  or  prepared 
state,  is  the  peach ;  for  whi(jh,  in  it^  cultivation  and  production,  several 
sections  of  the  United  States  are  Justly  noted.  It  is  nowhere  so  largely 
cultivatifd  as  in  this  country,  which  is  said  to  be  the  only  one  in  whid^ 
this  delicious  fruit  is  within  the  reach  of  all  classes. 

In  New  Jersey,  Delaware,  and  Maryland  the  cultivation  of  the  peach 
has  been  for  years  a  valuab'.e  industiy,  and  has  given  this  section  the 
name  of  the  ])ea('li  garden  of  the  continent.  In  these  States  are  many 
orchai'ds  counting  lo,00i),  iiO,000,  and  30,000  treea,  yielding  an  annual 
crop  of  immense  value.  On  one  farm  in  Maniand  of  1,350  acres  there 
are  130,000  trei'S. 

The  peninsula  of  Dehiware  and  Maryland,  in  orduiary  good  seasons, 
sends  to  market  from  7,00t>,000  to  8,000,000  baskets  of  peaches,  amount- 
ing in  value  to  »sij->U0,O00. 

Another  im]X)rtant  jjeacli  district  is  on  the  lake  shore  of  Miehigan, 
which,  thougli  so  far  north,  has  its  climate  modified  by  the  proximi^odc 
large  bodies  of  water.  This  region  produces  i>rofitable  crops,  estimated 
at  $1,000,000  in  value  aiuiually,  which  find  their  market  in  Detroit,  Chi» 
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cago,  and  other  Western  dties.    One  grower  in  Michigan  sells  his  petek 
crop  fi-'om  an  orchard  of  12  acres  for  812,000  per  aUnmn. 

Ohio,  Illinois,  Indiana,  Missouri,  and  Kentucky  also  produce  laige 
quantities  of  this  fruit. 

In  several  of  the  Southern  States,  Tennessee,  Geor^a,  Texas,  &&, 
peach-growing  is  receiving  careful  attention,  and  profitable  crops  of  ex- 
cellent varieties  are  the  result.  In  Oalifomia  the  production  is  veiy 
large. 

The  estimated  annual  peach  crop  of  the  United  States  is  valued  at 
$56,135,000. 

Large  quantities  of  apples  and  peaches  are  consumed  in  the  mamtbdr 
ore  of  apple  and  peach  brandy — ^the  former  being  known  in  the  SooHi* 
em  States  and  Kew  Jersey  as  "apple-jack."  Some  of  the  peach-can- 
ning  establishments  also  utilize  the  skin  of  the  peaches,  m^dng  firam 
them  a  very  fair  article  of  brandy. 

Throughout  Kew  England  and  in  the  Northern  States  a  great  many 
thousand  gallons  of  cider  are  made  in  the  apple  years,  which  is  used 
when  new,  or  after  it  undergoes  fermentation  and  becomes  "  hard,''  as  a 
beverage.  Much  of  it  is  allowed  to  go  through  still  farther  fermenta- 
tion until  it  becomes  a  vinegar,  which  is  scarcely  inferior  to  the  best 
white  wine  vinegar,  and  finds  a  ready  and  remunerative  sale. 

Much  attention  has  been  given  to  grape-culture  and  the  manufactme 
of  wine.  Two  hundred  thousand  acres  of  land  are  planted  in  vineyards^ 
and  the  grape  crop  amounts  in  value  to  $2,118,900,  tiie  whole  wine- 
product  l^ing  15,000,000  gallons. 

Pears  are  grown  in  great  abundance,  tl^e  annual  crop  being  valued  at 
$14,130,000. 

The  orange  flourishes  in  Califomia  and  the  Gulf  States,  but  only  in 
Louisiana,  California,  and  Florida  is  it  extensively  cultivated,  the  soQ 
and  climate  of  the  two  last  named  States  being  specially  adapted  to  its 
needs.  Florida  oranges  always  command  a  much  higher  price  in  our 
markets  than  those  grown  elsewhere,  and  are  certainly  superior  to  lie 
imported  finit.  The  yield  from  a  single  tree  has  reached  the  almost  in- 
credible total  of  30,000  oranges,  and  an  industry  which  has  proved  so 
profitable  to  those  engaged  in  it  cannot  fail  to  rapidly  increase  in  extent 
and  value. 

The  lemon  also  thrives  in  the  Gulf  States,  though  but  little  attention 
has  thus  far  been  paid  to  its  cultivation.  There  is  no  reason  why  it 
should  not  be  made  a  profitable  crop. 

The  fig  grows  in  California  and  in  the  Middle  and  Southern  States^ 
but  attains  its  greatest  perfection  in  the  Gulf  States.  Nowhere  else  is 
this  fruit  so  luscious  and  so  tempting,  the  small  purple  fig  of  Louisiana 
and  Texas  fairly  bursting  open^  when  ripe,  with  its  own  sweetness.  In 
its  season  it  is  a  welcome  addition  to  the  breakfast  table,  and  at  din- 
ner it  is  not  the  least  attractive  portion  of  the  dessert ;  but  no  attempt 
is  made  to  utilize  what  is  not  thus  used,  and  the  birds  and  poultry  gen 
erally  dispose  of  the  surplus  ci*op.  It  would  seem  that  the  new  system 
of  evaporation  might  be  ai)plied  to  the  fig  with  the  happiest  results, 
and  thus  supply  a  new  article  for  domestic  use  and  exportation. 

With  regard  to  a  long  list  of  the  smaller  fruits,  such  as  plums,  ber- 
ries, &c.,  it  may  be  saicl  that  while  they  can  be  abundantly  and  profit 
ably  grown  in  the  Southern  States,  they  have,  save  in  a  few  sectionS| 
received  but  little  attention.  There  is,  however,  a  growing  interest  in 
that  direction,  and  before  many  years  the  waste  places  in  the  vicinity 
of  southern  towns  and  cities  will  be  profitably  utilized  as  market-gar- 
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lens.  This  lias  already  been  done  to  some  extent  in  the  vicinity  of  New 
Means. 

The  ^\Titcr  once  visited  a  frnit-fann  on  the  Mississippi,  a  few  miles 
bbove  New  Orleans,  which  was  established  a  few  years  after  the  late 
ivil  war,  and  in  walking  over  the  acres  of  strawberry-beds  the  propri- 
>tor  remarked  that  save  in  exceptionally  cold  seasons  he  could  send 
txawberries  to  market  every  day  in  the  year.  The  river  communication 
nabled  him  to  send  his  fruit  to  market  in  perfect  condition,  and  the 
nterprise  had  proved  a  very  remunerative  one. 

The  estimated  value  of  the  strawberry  crop  is  $5,000,000. 

In  Cahfomia  it  is  reported  that  there  are  sixty  thousand  acres  of  this 
hiit  under  cultivation.  Virginia  is  largely  interested  in  its  cultivation, 
bUd  immense  quantities  are  shipped  thence  to  the  markets  of  the  north- 
im  cities. 

The  consumption  of  strawberries  in  the  cities  named  below,  in  the 
'^ear  1877,  was  as  follows : 

Bnshels. 

[ewYork 68,000 

»hiladelpliia 19,000 

Joston 18,000 

ilmoiimati IGjOOO 

In  1877  there  were  shipped  from  Virginia  over  3,000,000  of  quarts, 
ind  there  were  ten  thousand  pickers  in  the  fields  gathering  the  fruit  at 
>ne  time.  There  is  one  farm  of  185  acres  exclusively  planted  in  straw- 
)erries. 

In  the  same  year  there  were  shipped  to  Boston  from  various  points 
.1,547  crates  of  strawberries  of  45  quarts  each^  or  more  than  16,000 
)ushels.  The  shipments  of  strawberries  from  Cincinnati  in  one  week 
n  June,  1877,  reached  17,000  bushels. 

The  statistical  returns  of  the  United  States  give  as  the  value  of 
imaller  fruits  other  than  those  mentioned  the  sum  of  $102432,800,  mak- 
ng  a  total  valuation  of  the  whole  production  of  fruits  in.  tne  United 
states  of  8138,210,700,  a  sum  nearly  equal  to  one-half  of  the  wheat  crop 
>f  the  country. 

American  I'niit  is  held  in  high  estimation  in  Europe,  and  the  foreign 
rade  in  this  article  alone  is  becoming  one  of  great  value  to  our  mer- 
chants. The  first  shipments  of  apples  to  Great  Britain  were  made  from 
Boston  some  thirty  years  ago,  and  were  confined  to  one  variety,  the 
!^ewton  rippin,  a  small  gieen-colored  but  fine-flavored  and  juicy  apple, 
vhich  was  gieatly  esteemed  in  England.  These  early  shipments  brought 
he  then  uuheard-of  prices  of  $G  to  $8  per  barrel,  the  result  of  which 
vas  to  tal^e  the  Xcwton  Pippin  entirely  out  of  the  home  market. 

There  wore  shii)po<l  from  Philadelphia  to  England  last  year  1,500  bar- 
els  of  ai)ples,  and  tlic  i)ort  of  Liverpool  received  of  American  apples 
)0,000  barrels.  From  New  York  it  is  estimated  that  in  abundant  years 
me  and  a  half  ^nilliou  barrels  are  exported  to  foreign  countries.  Large 
quantities  are  shipped  from  Boston. 

The  whole  amount  of  exports  of  frruts  of  all  kinds  for  the  year  end- 
ng  June  ;^0,  1877,  was  valued  at  $2,937,025. 

It  can  be  seen  by  the  above  figures  that  fruit-culture  has  become  a 
rast  industry,  realizing  valuable  profits,  giving  employment  to  thou- 
lands  of  peoi>le,  and  supplying  business  through  every  artery  of  trade. 

.This  trade  in  fruits  will  be  augmented  from  year  to  year  by  the  intro- 
luction  of  refrigerators  on  railways  and  steamers,  by  which  the  more 
lelicate  fruits  can  be  transported  in  fresh  condition  to  and  from  all  purts 
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of  the  conntry,  and  to  other  countries  wherever  the  United  States  hiTe 
commercial  relations. 

Preserving  fruits  hy  cniiningin  hermetically  sealed  tin-cans  was  intro- 
duced a  few  y4\ars  afro  as  an  ex])eriment,  and  succeeded  so  "well  that  it 
has  gro\\Ti  into  an  impoitant  business.  It  was  begun  in  BaltiiiKMre  on  a 
small  scal(»  more  than  tvrnnty  years  ago,  and  that  city  still  maintains  itB 
supremacy  in  this  trade,  liaving  established  a  number  of  large  fiictaries 
for  the  purpose,  and  em])loys,  during  the  (*auning  season,  great nnmben 
of  men,  women,  and  chiMix*n  in  Ihe  various  stages  of  the  preparatim  of 
the  fruit. 

There  are  now  establishments  of  this  kind  in  Michigan,  Delaware, 
Illinois,  and  other  States,  and  all  give  evidence  of  increasing  bnsiness 
and  profitable  results.  Kearly  every  kind  of  fruit  is  now  preserved  ly 
the  canning  process. 

The  export  of  canned  fniits,  together  with  canned  vegetables  and 
meats,  to  foreign  countries  is  liu^gely  on  the  increase,  and,  Sthongh  con- 
sidered as  merely  in  its  ini'ancy,  has  assumed  a  magnitude  that  brings  it 
within  the  range  of  one  of  the  most  important  industries  of  the  oonntiy. 
Canned  fruits  and  vegetables  are  held  in  high  estimation  in  Enroi>ey  f» 
the  reason  that  they  can  be  sui)plied  cheaper  than  Iresh  fruits  and  vege- 
tables, although  the  shipment  of  the  latter  is  rapidly  on  the  increase. 

Canned  fruits  exported  in  the  year  1S77  amounted  in  value  to  $702,314 
The  yearly  aggregate  of  the  export  trade  of  canned  goods,  which  includes 
meats  and  vegetables,  ranges  from  300,000  to  400,000  caaes,  averaging 
60  pounds  each,  in  one,  two,  and  three  pound  cans,  making  a  total  ex- 

Eort  of  21,000,(K)0  pounds,  and  valued  at  more  than  a  million  doUars. 
large  cargoes  of  these  goods  are  shipped  to  Great  Britain,  France,  Ckr- 
many,  Austria,  Italy,  Turkey,  Eussia,  Xorway,  Sweden,  Egypt^  and 
Australia. 

Americjin  exhibitors  of  canned  fruits  at  the  recent  exposition  at  Paris 
report  unusual  interest  attached  to  their  goods,  and  the  receipt  of  many 
oraers  for  the  same  on  the  part  of  dealers  in  Paris  and  ^ewhere, 
which  fact  will  result  in  a  very  considerable  increase  in  the  foreign  con- 
sumption. 

Preserving  fruit  by  drying  in  the  sun  is  a  i)ractice  in  the  countries  of 
the  East  as  old  as  the  introduction  of  fruit  itself.  In  France,  Spain, 
Italy,  Turkey,  and  Kg>Tt  this  i>ractiee  still  prevails,  and  the  figs,  dates, 
prunes,  currants,  and  raisins  so  largely  im])or(ed  are  dried  in  these  coun- 
tries by  this  originjil  method.    In  Xormandy  they  dry  the  apple  whole. 

DricMl  fruit,  by  the  reduction  of  more  than  half  the  weight  by  the  re- 
moval of  water,  is  more  easily  ti'ansj>orte(l,  and  thus  prepared  may  be 
shipped  to  any  climate  and  i)reserv'ed  ])erl'eetly  for  years. 

Former  publications  by  this  department  have  given  in  detail  the 
methods  of  gatliering,  drying,  an<l  packing  foivign  fniits  for  commerce, 
and  they  need  not  be  further  mentioned  hen*. 

This  ])rimitive  method  of  drying  fruit  in  tin*  sun  is  extensively  practiced 
in  the  United  States.  JOverywhere  througliont  the  ^liddle  and  Southern 
States  may  be  soen  at  the  fannsteads,  in  tlu'  early  fall,  rows  of  boards 
covered  with  sliced  truit  and  tilted  n])  to  the  snn.  It  is  thus  prepared 
for  home  cousiiniption  or  liaitcr  at  tlic  \  illage  store.  IWeix  the  conven- 
ient little  machine  for  i)aring  and  coi-ing  lias  in.t  yet  come  into  general 
use.    The  work  is  done  entirely  by  hand  by  the  women  of  the  family. 

InXew  England  the  apples  are  ])ared,<iuartt'red,  and  then  strung  with 
a  needle,  alter  which  they  are  hung  on  the  snnuy  side  of  the  house,  or 
on  a  convenient  out -building,  to  dry.  In  wet  weather  they  are  brought 
into  the  house  and  hung  by  the  kitchen  fire.    Many  families  prepare  a 
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supply  of  blackberries,  blueberries,  &c.,  for  the  winter  by  drying.  They 
are  spread  on  newspapers  in  an  unoccupied  room  or  sunny  garret,  and 
when  dried  resemble  in  appearance  the  driekl  currant  of  commerce.  When 
required  for  use  they  are  soaked  in  water,  which  restores  them  to  nearly 
their  original  plumpness. 

These  berries  are  now  canned  in  large  quantities.  The  canning  establish- 
ments in  some  of  the  States  are  located  on  the  berry-plainSj  where  the 
pickers  congregate  from  miles  around,  whole  families  dweUmg  in  tents 
or  rough  board  shanties  until  the  season  is  over.  The  pickers  are  paid 
from  three  to  four  cents  a  quart,  and  so  abundant  are  the  berries  that 
at  these  prices  good  wages  are  realized. 

Sometimes  the  sliced  fruit  is  spread  between  sheets  of  muslin  to  keep 
away  the  insects,  and  to  give  the  firuit  a  finer  color.  These  small  lots  of 
fruit  are  gathered  by  the  country  store-keepers,  and  thus  find  their  way 
to  the  great  cities  and  a  market. 

The  first  improvement  made  in  drying  fruit  was  tried  in  Few  England, 
and  consisted  in  putting  it  under  a  covering  of  glass.  The  hot-bed  sash 
lying  idle  in  the  bam  found  a  new  duty.  Wooden  boxes  or  frames  made 
to  fit  the  sash  were  prepared  and  set  upon  legs  to  raise  them  from  the 
ground.  Holes  were  cut  at  the  front  near  the  bottom,  and  at  the  back 
near  the  top,  to  secure  a  current  of  air  through  the  frame;  within  these 
glass-roofed  fiames  the  fruit  was  spread  on  trays  in  the  full  sunshine. 
The  glass  kei)t  out  the  rain,  protected  it  from  depredations  of  birds  and 
insects ;  and  the  fruit,  it  was  claimed^  was  improved  in  appearance. 

Then  followed  experiments  of  drymg  by  stoves.  The  cooking-stoves 
dried  the  fruit  more  quickly  than  "the  sun,  but  they  were  wanted  for 
other  purposes ;  in  addition,  the  fruit  dried  in  this  way  was  not  so  sweet 
as  that  dried  by  the  sun,  nor  was  the  color  so  good. 

One  of  the  first  known  inventions  for  drying  fruit  by  artificial  heat 
was  made  by  an  ingenious  farmer — a  cheap,  rude  contrivance  which  an- 
swered his  purpose,  and  with  which,  in  the  spBce  of  a  few  hours,  he  ef- 
fectively dried  his  fruit.  It  was  compost  of  three  things,  viz :  A  hogs- 
head, a  fruit-tree  shipping  box,  and  a  small  stove.  The  hogshead  st(KKl 
on  end,  and  had  a  door  sawed  out  of  the  side  to  admit  the  stove;  a  hole 
eighteen  inches  square  was  sawed  in  the  head  of  the  hogshead  to  let  the 
heat  of  the  stove  up,  and  a  six  or  seven  foot  box,  such  as  was  used  to 
ship  a  thousand  pounds  of  fruit,  stood  on  end  on  the  top  of  the  hogshead, 
having  the  lower  end  knocked  out,  and  was  fitted  carefully  over  the  hole 
in  the  head  of  the  hogshead.  The  heat  ascended  from  the  stove  through 
the  top  of  the  hogshead  and  on  through  the  box.  A  pipe-hole  was  maae 
in  the  hogshead  opposite  the  door  to  let  the  smoke  out,  so  that  none  of 
it  ascended  through  the  box.  The  lid  of  the  box  was  fitted  with  hinges, 
and  cleats  were  put  in  on  which  to  rest  the  open  shelves  or  crates  which 
held  the  fruit.    The  stove  was  heated  by  coal  or  wood. 

Stimulated  by  the  increase  and  importance  of  this  industry,  the  rude 
methods  for  drying  used  in  the  beginning  soon  gave  way  to  improved 
processes,  until,  at  Baltimore  and  in  other  citiei^-depots  for  the  accu- 
mulation of  large  quantities  of  fruits — extensive  estabUshments  have 
been  erected,  fuiiiished  with  the  most  improved  machinery  and  appli- 
ances for  the  rapid  drying  and  evaporation  of  fruit,  imd  with  capacity 
for  an  immense  amount  of  work. 

The  principle  of  these  processes  may  be  described,  in  general  t^ms, 
as  follows:  An  elongated  chamber  or  shaft  is  provided,  square,  oblong, 
or  other  form  in  cross-section,  and  set  vertically  <mp  in  any  other  'poAikm 
foond  advantageous  for  particular  purposes.  ThiB  may  be  designated  as 
flto  pneumatic  shafL    In  one  end  of  this,  poenmatio  shaift  is  plaoed  a 
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steam-coil,  the  i^ressiiro  and  heat  in  which  are  regrulated  to  suit  the 
product  in  hand.  Koxt  the  steam-coil  is  placed  a  deflector  to  distribate 
the  air-blast  more  unitbnnly  throuj^hout  tlie  shaft.  This  may  be  adapted 
to  hold  a  deposit  of  water,  which  is  sometimes  desirable  for  giving  a  degree 
of  hiimidit:^'  to  the  air-blast  at  its  first  entrance  to  the  shaft;  ordep^its 
of  water  may  be  arranged  at  other  jwints'  and  in  other  modes  to  supply 
the  humidity,  which  is  an  essential  element  in  the  process  of  preserving 
organic  products.  Behind  or  beneath  tlie  steam-coil  is  an  air-chamber, 
into  which  air  is  forced  by  a  suitable  apparatus,  such  a«  a  fan  blower. 
The  materi.'il  under  treatment,  having  been  first  divided  so  as  to  expose 
the  most  extended  surface  i)ossible  to  the  action  of  the  pneumatic  appa- 
ratus, is  spread  on  a  screen  and  may  be  introduced  into  the  pneumatic 
shaft  at  the  end  near  the  steam-coil.  After  remaining  here  exposed  to 
the  blast  for  a  suitable  time,  according  to  its  nature,  it  is  passed  onward 
by  a  movement  of  the  candying  apparatus  on  which  it  rests,  and  a  firesh 
screen  (or  screens)  is  introduced  into  the  place  thus  vacated.  The  blast 
in  passing  through  these  screens  covered  with  fresh  material  now  carries 
with  it  an  increased  burdlen  of  moisture  derived  fit)m  them  as  it  stxikee 
upon  the  screens  that  have  gone  on  before.  With  every  forward  move- 
ment of  the  carrying  apparatus  fresh  screens  are  introduced,  and  tiie 
moisture  of  the  blast  is  increased  by  them.  When  the  pneumatic  shaft 
is  filled  with  the  series  of  loaded  screens  they  begin  to  be  taken  out  at 
the  terminus  of  the  shaft,  in  a  perfect  condition  of  the  material,  as  &8t 
as  the  crude  material  is  introduced  at  the  entrance.  The  process  is  now 
in  fiill  operation.  The  blast,  which  enters  the  shaft  with  a  slight  degree 
of  humidity  and  a  temperature  of  from  175o  to  20(P  Fahr.,  accordmg 
to  the  article,  gains  moisture  and  loses  heat  at  every  loaded  screen 
through  which  it  passes,  and  finally  leaves  the  perfecteil  material  at  the 
terminus  reduced  in  temperature  to  say  100°,  and  yet  throughout  its 
progress  does  not  cease  to  act  at  once  as  a  hydratic  mediator  in  the  con- 
version of  the  starchy  ingredients  to  grape  sugar,  and  also  as  a  mechan- 
ical evaporator  and  absorbent,  with  such  effect  that  the  amount  of  free 
moisture  left  in  the  material  at  the  terminus  is  of  no  practical  conse- 
quence, and  never  i)roduces  fermentation  or  decay. 

The  temperature  of  the  air  in  the  lower  part  of  the  tower  is  from  190o 
to  200°  Fahr.,  and  as  the  air  rises  it  gradually  cools  off,  so  that  in  the 
top  part  of  the  tower  the  temperature  is  from  120°  to  130o  Fahr.  These 
temperatures  are  maintained  in  drying  fruit,  such  as  apples,  peaches, 
tomatoes,  &c. ;  but  for  other  substances  the  temi>erature  must  be  varied, 
a«  experience  will  dictate.  For  drying  meat,  for  instance,  the  tempera- 
ture may  be  slightly  decreased,  and  it  must  not  rise  above  ISO^  Fahr. 
in  the  bottom  part  of  the  tower. 

By  introducing  the  green  articles  in  the  bottom  part  of  the  tower  and 
moving  them  in  the  same  direction  in  which  the  air  moves  a  great  ad- 
vantage is  gained,  since  the  air  on  coming  in  contact  with  the  green 
articles  takes  up  a  quantity  of  moisture,  and  as  the  air  rises  the  quan- 
tity of  moisture  taken  up  by  it  (constantly  increases,  while  at  the  same 
time  the  moisture  contained  in  the  articles  spread  on  the  successive 
screens  constantly  decreases.  By  this  process  the  skin  of  the  articles 
to  be  dried  is  prevented  from  becoming  hard,  and  the  articles  are 
thorough  and  uniformly  dried.  Per  conira^  if  the  screens  were  introduced 
at  the  top  of  the  tower  and  moved  against  the  current  of  the  air,  the 
articles  to  be  diied  would  become  hard,  and  the  interior  of  these  artides 
would  be  imperfectly  dried. 

It  is  claimed  by  the  inventor  of  these  improved  methods  of  dryine 
fruit  that  growth  and  development  in  the  vegetable,  as  also  in  the  ani* 
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mal,  kingdom  are  gradual  and  progressive  processes.  In  the  tasteless 
state  they  consist  of  little  more  than  the  substance  of  the  leaf,  of  vascu- 
lar or  woody  fiber,  filled  with  a  tasteless  sap,  and  tinged  with  the  color- 
ing matter  of  the  green  parts  of  the  plant.  But  after  a  time  this  fruit 
becomes  sour  to  the  taste,  and  its  acidity  gradually  increases.  This 
formation  of  acid  proceeds  for  a  certain  time^  the  fruit  becoming  daily 
more  sour ;  the  acidity  then  begins  to  diminish,  sugar  is  formed,  and 
the  fruit  ripens.  The  acid  rarely  disappears,  even  from  the  sweetest 
fruits,  until  they  begin  to  decay ;  a  considerable  portion  of  it,  however, 
must  be  converted  into  grape-sugar  as  the  fruit  approaches  to  maturity. 
From  experiments  it  is  known  that  when  unripe  fruits  are  plucked  they 
do  not  ripen  if  excluded  from  the  access  of  oxygen,  but  that  in  the  air 
they  ripen,  absorbing  oxygen  and  giving  off  carlx)nic  acid. 

Many  fruits  pass,  in  the  course  of  ripening^  from  a  sour  to  a  sweet 
state.  Apples,  pears,  peaches,  currants,  chemes,  &c.,  are  of  this  kind. 
]\Iost  of  them  even  when  fully  ripe  are  still  a  little  acid,  the  mixture  of 
sweet  and  sour  in  their  juices  adding  to  their  agreeable  and  refreshing 
qualities.  All  such  fruits,  as  a  general  rule,  contain  and  owe  their  sweet- 
ness to  the  presence  of  grai)e-sugar.  From  many  of  them  this  sugar 
can  readily  be  extracted  for  use ;  but  in  general  it  is  more  economical  and 
agreeable  to  employ  it  in  the  form  of  dried  and  preserved  fruits.  By 
continuing  the  conversion  of  acid  into  grape-sugar,  and  at  the  same  time, 
by  the  rapidity  of  its  action,  arresting  the  natural  tendency  to  decay, 
there  is  produced  upon  the  fruit  or  vegetable  a  twofold  effect,  viz.,  me- 
chanical and  chemical.  For  instance,  5  a  piece  of  apple  which  it  is  pur- 
posed to  dry  is  subjected  at  first  to  a  very  hot  and  dry  atmosphere  the 
surface  moisture  is  immediately  driven  off,  and  a  thin,  dry  film  forms, 
which  soon  increases  in  thickness,  and,  as  it  were,  seals  up  the  water 
which  is  contained  in  the  interior  of  the  substance.  All  subsequently 
evaporated  moisture  must  pass  through  this  skin,  and  in  so  doing  the 
juices  of  the  fruit  are  brought  to  and  deposited  upon  the  surface,  and 
the  result  is  the  center  of  the  piece  is  but  littie  affected,  while  the  sur- 
face is  hard  and  incrusted.  Fruit  dried  in  this  way  is  always  inferior 
in  color,  llavor,  and  saccharine  matter. 

If,  on  the  other  hand,  the  fruit  enters  into  a  moderately  warm  and 
saturated  atmosphere,  the  moisture  is  liberated  so  gently  that  the  juices 
are  not  disturbed  and  the  surface  is  not  incrusted.  As  the  fruit  ad- 
vances in  the  chamber  through  strata  of  air  ^:^ually  increasing  in 
dryness  and  temperature,  the  evai)oration  proceeds  with  corresponding 
rapidity.  The  water  separating  uniformly  from  the  solid  constituents  of 
the  fniit,  which  undergoes  at  the  same  time  a  chemical  change,  the  acid 
and  the  starchy  parts  are  converted  into  grape  sugar.  This  chemical 
action  has  been  demonstrated  by  actual  an^ysis,  as  well  as  in  theory; 
but  what  is  far  more  to  the  point  in  a  business  point  of  view,  it  is  dis- 
tinguishable by  the  ordinary  senses.  An  apple-pie  made  irom.  fruit 
evaporated  by  these  processes  cannot  be  distinguished  from  one  made 
from  fresh  fruit,  and  yet  only  one-half  of  the  quantity  of  sugar  is  needed 
to  sweeten  it ;  and  the  same  fact  is  true  in  regard  to  tomatoes  and  all 
other  fruits  and  vegetables.  Peaches  can  be  soaked  in  water  and 
eaten  with  cream.  In  appearance,  flavor,  and  keeping  qualities  fruits 
and  vegetables  prepared  by  this  method  are  vastly  superior  to  those 
dried  in  the  ordinary  manner. 

In  the  various  methods  of  preparing  fruit,  it  has  been  found  that  the 
greatest  elements  of  decay  are  worms  and  insects,  and  it  has  been  diffi- 
cult to  find  some  means  to  prevent  the  development  of  insect  life.  The 
inventors  of  the  new  process  cladm  to  have  accomplished  this  by  the 
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agency  of  hot  water  or  steam  previous  to  introducing  them  into  tbe 
drying  chamber,  a  process  resulting  in  the  total  destruction  rf  eveiy 
germ  or  spore  of  animal  liitB.  Other  advantages  claimed  are  in  reduc- 
ing the  time  required  to  dry  the  fniit  and  causing  the  flesh  to  retain  its 
natural  color,  so  that  the  delicate  gi'cen  of  the  russet  apple  can  be  -dis- 
tinguished at  a  glance  from  the  golden  yellow  of  the  pippin. 

There  has  more  recently  come  into  use  an  iron  stove  or  drying-ma- 
chine, constructed  upon  the  same  general  principle  as  the  more  exten- 
sive and  elaborate  one  above  desciibed,  but  complete  in  its  eesentaal 
pcHnts  and  of  simple  construction.  This  stove  is  made  at  a  compara- 
tively small  cost,  and  can  be  used  in  drjing  all  kinds  of  fruits  and  vege- 
tableis.  It  is  portable,  and  may  be  used  out  of  doors  or  in  a  building,  as 
may  be  most  convenient. 

A  fruit-growing  neighborhood  might  subscribe  for  one  of  these  stoves, 
and  it  could  be  used  for  the  benefit  of  all,  making  the  cost,  thus  divided, 
comparatively  trifling. 

A  fire  is  kept  up  in  the  firebox  at  the  base,  and  above  it  are  movable 
ahelves  for  apples,  peaches,  berries,  com,  grapes,  or  other  firoitB  and 
vegetables.  A  constant  stream  of  hot  air  passes  through  the  apparatus, 
Bweq)ing  across  the  trays  of  fruit  and  quickly  extracting  all  the  Hioistr 
me.  The  smoke-flue  from  the  fire  passes  through  the  escape  for  ihe  bet 
air.  and  materially  assists  the  movement  of  the  air. 

Drying  machines  of  this  inexpensive  character  are  much  used  in  Hie 
peach  districts  of  the  Eastern  States  and  in  the  grape-growing  cooBtaey 
of  tiie  Pacific  coast.  They  are  described  as  easily  managed,  and  will 
dry  as  much  fruit  in  a  day  as  a  family  can  i>eel  and  slice  in  that  time. 
In  California  these  machines  are  used  in  curing  prunes  and  raisins,  and 
it  is  claimed  that  the  fruits  thus  prepared  are  equally  as  good  as  liie 
imported  articles.    The  cost  of  the  apparatus  is  about  $75. 

Kilns  are  used  in  some  parts  of  the  country  in  drying  flmit:  bat 
as  the  fruit  dried  in  this  way,  by  means  of  dry  heat,  is  not  oonsim:ed 
by  dealers  as  very  marketable,  they  are  not  of  general  use.  and  are 
giving  place  to  the  more  convenient  and  modem  process. 

Sulphurous  acid  gas  has  been  employed  in  preserving  fi*nit.  This  gas, 
it  is  claimed,  possesses  the  power  to  destroy  all  infusoria  and  animal- 
cules, and  fruit  properly  saturated  with  it  may  be  preserved  indefinitely. 
The  mode  of  applying  the  gas  is  by  immersing  the  article  to  be  preserved 
a  sufficient  length  of  time  in  a  solution  of  sulphate  of  lime  or  soda,  and 
then  drying.  About  two  or  three  x>ounds  of  the  sulphate  of  soda  to  a 
barrel  of  water  is  given  as  the  proportion  for  ordinary  purposes. 

All  kinds  of  salaids  and  dehcate  vegetables,  such  as  onions,  asparagnSi 
celery,  pease,  Lima  beans,  and  others  abeacly  named  are  preserved  by 
these  new  processes,  fresh  and  dehydrated,  like  the  fruits,  for  all  seasons 
of  the  year  and  for  all  markets  of  the  world,  returning  at  any  time 
when  desired  for  use,  in  water,  to  their  original  luUness,  color,  flavor,  and 
other  properties. 

Preserving  fruits  by  drying  in  these  improved  methods  has  woriked  a 
revolution  in  the  dried-fruit  &ade,  and  adds  a  large  percentage  to  the 
production  .available  from  every  acre  of  the  soil.  The  result  will  render 
the  products  of  all  climates  common  and  accessible  to  all  others,  and 

gro\ides  the  poor  in  all  seasons  with  luxuries  which  the  rich  alone  have 
eretofore  enjoyed.    The  trade  in  these  aiticles  will,  as  a  conseqnenoei 
be  augmented  to  one  of  still  greater  importance. 

The  United  States  annually  import  32,031,736  pounds  of  rai8ixK& 
17^4,637  pounds  of  pnuies,  aiid  3,873,884  pounds  of  figs. 
The  business  of  raisin-making  in  GaUfomia  is  gro¥ing  very  rapidly. 
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Phe  product  last  year  Tvas  about  25,000  boxes  of  20  x>ouik1s  each,  and 
Ms  year  it  is  expectoil  there  will  be  made,  from  the  excellence  and 
ibnndance  of  the  p'apt»,  croj>,  at  least  40,000  boxes.  It  is  only  a  qties- 
ion  of  time,  and  tlie  (liseovery  of  the  best  process,  which  shall  place 
lative  raisiDs  on  a  per  with  the  imi>ortedfniit.  With  so  large  a  country 
or  a  market,  and  conditions  of  soil  and  climate  so  well  adapted  to  the 
production  of  raisins,  and  the  gratifying  success  that  has  already  at- 
;ended  the  ellbrts  in  this  line  of  industry,  there  is  every  encouragement 
:o  believe  that  in  a  f(*w  years  the  United  States  will  supi)ly  the  home 
narkets  with  this  luxury. 

Prunes  are  also  made  in  California  to  a  considerable  extent,  and  find 
I  ready  market.  Those  raised  and  made  in  Germany  and  France  are 
lold  at  fro-i.  j5  to  50  cents  per  pound,  the  highest-priced  being  the  choice 
>nines  of  Bordeaux.  Any  land  that  will  produce  good  apples  will 
mswer  as  well  for  pnuies.  • 

It  is  a  fact  well  knoAvn  in  the  trade  that  the  supply  of  dried  fruits 
las  never  yet  been  equal  to  the  demand.  The  extraordinary  increase  in 
:he  production  which  has  taken  place  during  the  past  few  years  has 
3een  met  by  a  still  gn^ater  consumption. 

The  dried-fruit  trade,  having  its  beginning  in  the  small  quantities  baar- 
rered  at  the  village  stores  and  gathered  for  market  use,  has  grown  with 
:he  increasing  population  and  by  the  increasing  consumption  to  such  an 
extent  that  few  have  anv  idea  of  the  value  or  volume  of  the  business.  As 
lo  census  of  this  trade  has  ever  been  taken,  and  the  reports  of  boards  of 
:Tade  of  cities  and  statements  of  railways,  &c.,  give  no  precise  data  as  to 
receipts  and  shipments,  it  is  with  great  difficulty  that  an  exact  idea  of  its 
mine  can  be  ascertained.  Leading  fact«,  however,  from  the  most  import- 
mt  points,  and  a  general  average  and  comparison  as  to  other  points. 
nay  enable  one  to  arrive  at  an  approximative  idea  of  the  extent  ana 
ralue  of  this  industry. 

New  York  is  one  of  the  largest  fruit-producing  States  in  the  TTnicm, 
ind  the  great  bulk  of  its  trade  is  marketed  at  BidQFalo,  which  is  its  chief 
iistributing  point. 

The  secretary  of  the  Board  of  Trade  of  BuflEalo,  in  writing  to  the  de- 
partment on  this  subject,  states  that  tlie  dried-fruit  trade  of  tiiat  city 
bas  beeen  growing  rapidly  for  the  past  twenty  years,  and  has  reached 
rery  large  proportions,  as  will  be  seen  from  the  following  data: 

!Nearly  the  entire  product  of  the  Western  New  York  orchai:ds  is  mar- 
keted at  Bufl'alo,  it  being  the  leading  distributing  point.  Dried  fruits 
are  purchased  from  farmers  and  others  by  local  dealers  generally  and 
bhen  consigned  to  merchants,  who  assort  the  fruit  into  the  recognized 
qualities  and  brands. 

The  receipts  and  shii)ments  by  the  railroads  centering  at  BufEalo  are 
ttot  specially  recorded,  but  are  included  under  the  heading  of  ^^miscel- 
laneous ^  or  "  products  of  the  farm  or  gBffden;'^  and  no  figures  are  kept 
Df  the  movement  by  lake,  that  being  included  under  the  heading  of 
"  sundries." 

The  imports  of  dried  fruit  by  canal  at  this  port  for  the  past  three 
years  compnre  as  follows,  viz :  69,845  pounds  in  18T5 :  35,026  pounds  in 
1876;  and  G.GOo.thMi  pounds  in  1877.  The  exi)orts  for  the  same  years 
were:  Kone  in  1875  and  1876,  and  2,800  i)0uud8  in  1877.  This  state- 
ment of  imports  is  made  up  of  all  kinds  of  dried  fruits,  and  nearly  all 
of  foreign  growth.  The  large  increase  in  1877  was  on  a<x^ount  of  tak- 
ing off  the  tolls  on  the  canal  on  plums,  prunes,  currants,  raisinS|  &c^ 
turning  the  frei^jht  from  the  railroad  to  water-way. 

The  following  btaiement  shows  the  ntunber  of  tons  of  dried  fhdts  left 
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at  Few  York  by  canal  boal^  loaded  on  the  Erie,  Osweg05  and  other 
canals  of  tlie  State  of  New  York,  without  breaking  bulk  at  West  Troy 
and  Albany,  for  a  series  of  years : 


Year. 

1868.... 
1869.... 
1870..-- 
1871.... 
1872.... 


Tons. 
.  29 
.  44 
.  12 
.  52 
.     92 


Year.  Tcni. 

1873 1 46 

1874 None. 

1875 39 

1876 Kane. 

1877 3 


Ko  division  is  made  at  the  State  canal  office  at  Albany  of  the  diffor- 
ent  kinds  of  fruits,  whether  of  foreign  or  domestic  growth,  for  the  rea- 
son that  each  canal-coUector  simply  specifies  '^all  kinds  of  firuit"  under 
the  one  heading. 

The  imports  of  dried  fruits  from  the  Dominion  of  Canada  for  the  year 
1877  cannot  be  ascertained,  for  the  reason  that  the  imports  are  classed 
under  the  heading  of  "  fruits  of  all  kinds." 

The  trade  in  dried  apples  is  yearly  becoming  of  larger  proportions, 
for  the  supply  of  the  foreign  demand,  principaSy  from  Hamburg,  Eot- 
terdam,  and  Bremen,  as  well  as  small  orders  from  OrQati  Britain  and 
Ireland,  and  a  permanent  and  growing  market  is  confidently  looked  foot 
by  dealers. 

The  estimated  quantity  exported  from  Buffalo  via.  Eastern  seaboard 
ports  in  1877  2,000  barrels,  averaging  225  i)ounds  to  the  barrel ;  while 
in  1876  the  shipments  were  about  5,000  barrels.  This  year  (1878)  the 
aggregate  business  may  not  reach  the  earlier  expectations  of  the  trade, 
for  the  reason  that  the  fruit  crops  on  the  Continent  of  Europe  are  rexK>rted 
to  be  large  and  of  good  quality,  and  there  may  not  be  a  sufficient  mar- 
gin of  profit  in  prices  to  justify  heavy  shipments  this  fall  and  early  win- 
ter. Quartered  apples,  cored  and  uncored,  are  the  only  kinds  taken  for 
the  export  trade. 

The  movement  in  dried  apples  is  not  confined  to  any  particular  sea- 
son ;  the  demand  being  for  consumption,  they  are  sought  for  at  aJl 
periods  of  the  year.  The  locality  supplied  depends  entirely  ux>on  tiie 
condition  of  the  fruit  crop  in  any  particular  section.  Failures  of  tiie 
fruit  crop  from  natural  causes  in  any  part  of  the  United  States^  or  on 
the  Continent,  produces  a  necessity  for  a  substitute  or  an  equivalent 
from  some  other  i>ortion  of  the  country,  &c.,  and  as  this  is  of  yearly 
occurrence,  a  steady  trade  is  constantly  maintained. 

Dealers  always  hold  large  supplies  to  meet  emergencies,  and  exercise 
great  care  and  judgment  in  the  selection  of  the  dried  fruits  and  the  pack- 
ing of  the  same. 

The  sources  of  supply  of  the  dried  apples  sold  in  this  market  are  all 
the  counties  in  Kew  York  west  of  Onondaga  and  bounded  by  Lakes 
Ontario  and  Erie,  viz :  Niagara,  Orleans,  Monroe,  Wa3me,  Genesee, 
Cayuga,  Ontario,  Yates,  Erie,  Wyoming,  AUegany,  Steuben,  Chautou- 
qua,  and  Cattaraugus;  also  from  the  northern  paxt  of  Pennsylvania 
bordering  on  Lake  Erie. 

Wayne  County  is  the  largest  drying  county  in  the  State:  Cayuga, 
Cattaraugus  and  Chautauqua  Counties  come  next  in  order,  followed  by 
Wyoming,  Genesee,  &c.  Wayne  County  dries  none  other  than  sliced 
fruit;  the  other  counties  mostly  quarters. 

New  York  State  fi-uit  is  the  most  desirable  in  the  market,  not  only 
for  home  consumption  but  for  the  foreign  demand,  for  the  reasons,  first, 
the  fine  qualities  of  the  apples  grown ;  and,  secondly,  the  great  care 
taken  In  their  preparation  and  packing. 
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In  1876  the  crop  of  green  apples  in  the  districts  before  mentioned  was 
very  large,  and  the  supply  of  dried  fruit  in  consequence  correspondingly 
large.  In  that  year  the  estimated  quantity  of  dried  apples  handled  and 
sold  in  BujQfalo  wajs  from  5,000,000  to  6,000,000  pounds.  In  1877  the  crop 
of  apples  was  moderate,  and  only  about  half  the  quantity  named  for 
1876  of  the  dried  firiit  was  sold,  for  the  reason  that  dealers  both  in  the 
United  States  and  on  the  continent  of  Europe  were  overstocked.  Large 
supplies  of  the  crop  of  1876  remained  on  hand  at  the  close  of  that 
year. 

Eaeh  dealer  has  a  particular  brand  by  which  he  sells  and  the  quality 
of  his  fruit  is  known,  such  as  the  standard  best  brand  of  "Circle  A,^ 
"Excelsior  A,^'  and  "Jupiter  A,"  which  have  the  reputation  of  being 
first  class,  and  pass  among  the  trade  without  reinspection. 

The  grades  of  dried  apples  are  as  follows:  First  quality  consists  of 
sliced  fiTiit ;  second  quality,  cored  quarters;  and  third  quality,  of  uncored 
quarters  and  darkish  fruit.  A  strong  effort  is  being  made  by  the  dealers 
to  do  away  entirely  with  the  uncored  fruit. 

The  range  of  prices  during  1877  was  as  follows: 

Cents  per  pomicL 

Selling,  sliced  fruit 5   to7| 

Selling,  cored  quarters 5   to7J 

Selling,  uncored  quarters ^  to  4 

A  fair  trade  is  transacted  with  the  Dominion  of  Canada,  principally 
of  the  choice  brands  for  the  fancy  domestic  trade.  The  lumber  districts 
take  small  parcels  of  inferior  graded  fruiL 

During  the  year  1877  evaporated  apples,  prepared  in  some  interior 
tiowns,  were  placed  to  a  limited  extent  on  the  market.  These  apples 
were  prepared  principally  by  what  is  known  as  the  "  Alden  process," 
whereby  the  flavor,  richness,  and  fresh  qualities  of  the  fruit  are  pre- 
served. Slices  of  apple,  after  passing  through  the  evaporation  process 
not  thicker  than  a  Imife-blade,  become,  when  placed  for  a  short  time  in 
water,  as  thick  as  a  finger.  Occasionally  pears,  quinces,  peaches,  and 
other  fruits  prepared  by  the  above  method  find  their  way  to  the  lancy 
grocery  stores,  but  no  large  sales  are  effected,  the  dealers  merely  pur- 
chasing for  the  immediate  requirements  of  the  retail  trade  for  consump- 
tion. 

The  domestic  or  home-dried  small-fruit  trade  does  not  grow  in  the 
ratio  that  it  was  expected  to  a  few  years  since,  taking  into  consideration 
the  increasing  population  of  this  and  other  neighboring  places,  for  the 
reason  that  the  system  of  canning  fi^sh  fruits  is  carried  on  very  largely 
and  with  much  care  5  the  qualities  of  the  berries  by  this  method  are  pre- 
served with  great  perfection,  and  the  fruit  is  supplied  at  so  small  a  cost 
that  housekeei)ers  prefer  the  canned  article. 

The  selling  year  of  dried  small  fruits  commences  about  the  1st  of  Sep- 
tember and  ends  with  the  incoming  of  the  new  fresh  fruit  crop  of  the 
following  season;  business  fluctuating,  of  course,  like  all  other  trades, 
fi'om  various  causes. 

The  quiiutity  of  the  crop  of  1877  maybe  briefly  summed  up  thus: 
Blackberries  not  large;  black  raspberries  moderate;  cherries  and  peaches 
large;  the  quality  of  the  fniit  good. 

The  estimated  receipts  of  small  dried  fruits  during  the  year  1877  were 
as  follows :  300  barrels  of  blackberries;  150  barrels  of  black  raspben-ies; 
100  barrels  of  pitted  cherries ;  and  300  barrels  of  pared  peaches.  Peaches 
are  never  brought  to  this  market  unpared.  A  barrel.of  blackberries  or 
raspberries  contains  about  175  pounds  of  ixuit,  and  cherries  and  peaches 
200  pounds. 
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Prices  ranged  during  the  year  as  follows :  Blackberries,  8  to  11  cents: 
raspberries,  22  to  28  cents;  pitted  cherries,  15  to  16  cents;  and  "parea 
peaches,  8  to  10  cents  per  pound. 

'  The  distribution  of  the  fruit  received  at  Buffalo  is  thus  reported  by 
dealers:  Peaches  to  New  York  and  Pennsylvania;  blackbenies,  raspb6^ 
ries,  and  cherries  to  western  markets.  The  lumber,  oil,  and  coal  districts 
dntw  their  principal  supplies  from  Buffalo,  and  lake  vessels  carry  small 
quantities  to  x>oints  in  Michigan,  Wisconsin,  and  Minnesota.  The  home 
trade  is  fair,  and  confined  to  tJie  finer  quality  of  bennes.  Ko  dii^ect  or 
indirect  shipments  ai'e  made  to  Eiu*ope  or  other  foreign  countries  fix>m 
Buffalo. 

The  export  trade  to  the  Dominion  of  Canada  is  light,  as  the  duties  are 
almost  prohibitory. 

With  regard  to  the  supply  of  small  dried  fruits  in  this  market,  the 
range  of  country  producing  them  may  be  drawn  on  the  map  of  iifew 
York  from  Onondaga  County  to  Lake  Ontario  and  Lake  Erie  and  the 
northern  part  of  Pennsylvania  to  Lake  Erie.  The  receipts  from  Erie 
County  are  not  large.  The  finest  dried  peaches  and  raspberries  are  re- 
ceived from  Orleans,  Niagara,  Monroe,  and  Wayne  Counties. 

But  few  native-grown  plums  are  handled  in  this  market.  The  West- 
ern New  York  fruit  is  generally  sent  East  by  the  growers  of  it.  SmaU 
parcels  of  plums  are  received  from  Yirginia,  North  and  South  Oaro- 
iina,  Delaware,  and  Maryland.  Cherries  and  raspberries  grown  in  New 
York  are  pi*eferred  to  those  sent  from  the  South,  the  flavor  being  flneri 
and  greater  care  is  used  in  their  preparation ;  as  a  consequence  they 
bring  from  two  to  three  cents  per  pound  more  in  this  market  than  tto 
Sou&em  product. 

The  estimated  value  of  the  dried  fruit  sold  during  the  year  1877  in 
BuiE^o  is  shown  by  the  following  figures : 

Sales  of  dried  apples $155,000 

Sales  of  blackberries 5,000 

Sales  of  raspberries 7,000 

SalM  of  cherries 3,  GOO 

Sales  of  peaches 6,500 

Total 1176, 000 

At  Chicago,  the  trade  in  dried  fniit  is  very  large,  as  it  is  a  distributing 
point  of  considerable  imi>ortance  for  the  West  and  iN'orthwest. 

Hie  secretary  of  the  Board  of  Trade  of  that  city,  in  a  report  to  the 
department,  states  the  receipts  of  dried  fiTuts  for  the  year  1877  to  be  as 
follows : 

Dried  apples,  30,000  barrels  of  200  pounds  each. 

Dried  peaehes,  18,000  barrels  of  250  pounds  each. 

Of  the  smaller  dried  fruits  and  ben'ics  a  pn)portionate  amount  was 
received. 

The  sources  of  supply  for  dried  apples,  are,  in  the  main,  Michigan, 
BTew  York,  Ohio,  iudiauu,  Illinois,  Kentucky,  Teiinossoo,  and  North 
Carolina,  the  quantity  received  from  each  bein.£C  in  about  the  order 
named.  For  dried  i)eaches.  Southern  Illinois,  Soulliern  Indiana,  Mis 
souri,  Kentucky,  Tenuossee,  Gcorj^la,  North  Carolina,  and  Ohio,  in  pro- 
portion as  named.  Also,  about  3,000  i)onnds  iVom  CalUbmia  and  Utah. 
Blackberries  come  .almost  entirely  I'roin  Xorth  ('arolina. 

As  to  values,  it  is  very  ditticult  to  ibrm  an  intelligent  estimate,  differ 
enoes  in  gro^vth  and  quality  making  an  average  value  less  in  the  absence 
of  the  proi)ortions  of  each.  In  the  amount  of  receipts  given  only  snot 
as  are  consigned  to  the  merchants  are  included  j  considerable  quantities 
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in  addition  are  distributed  from  points  of  production  to  those  of  con- 
sumption ;  these  may  amount  to  as  much  more.  Dried  blackberries 
are  an  exception  to  this,  however,  as  nearly  the  whole  of  that  trade  of 
the  Northwest  centers  at  Chicago.  The  CaUfomia  dried  peaches  are 
much  the  most  valuable,  while  dried  apples  from  that  State  are  not  at 
all  in  favor. 

The  general  trade  in  dried  finits  is  not  increasing,  the  demand  being 
supplanted  within  a  few  years  by  the  great  increase  <*f  canned  goods 
of  all  sorts,  and,  in  addition,  the  States  of  Iowa,  Wisconsin,  Kansas,  and 
other  portions  of  the  West,  formerly  large  consumers,  are  now  producing 
enough,  or  more  than  enough,  for  their  own  consumption. 

The  trade  from  California  and  Utah  is  bein^  distributed  in  larger  pro- 
portions than  formerly  through  direct  points  lor  the  West,  thus  saving 
something  in  transportation. 

From  the  report  of  the  Chamber  of  Commerce  of  Cincinnati,  for  the 
year  1877,  the  following  facts  relating  to  the  toide  at  that  point  aie 
obtained: 

The  crop  of  green  apples  having  been  very  large  in  187d,  the  supply  of 
dried  fruits  of  this  kind  has*  been  correspondingly  large.  The  market 
in  September  and  October  was  filled  to  repletion,  the  dealers  not  know- 
ing, with  the  abundance  of  green  fruit,  what  was  to  become  of  the  ao« 
cumulation.  An  expoit  demand  sprung  up  in  the  winter,  relieving 
tx>  some  extent  the  market,  and  preventing  prices  from  going  as  low  as 
they  would  otherwise  have  done.  Still,  prices  were  low,  and  so  remaned 
throughout  the  year.  Southern  apples  were  at  one  time  as  low  as  3  ^ 
3^  cents  per  pound,  and  northern  £ruit  about  i  cent  higher.  The  aver* 
age  quotations  for  the  year  were  4  'g)  5  cents  per  pound,  compared  with 
10  ^  18  cents  in  1875  and  1876. 

The  year  closed  with  large  supplies  of  old  firuit,  with  stronger  feeling^ 
predicate^l  on  a  light  crop  of  green  apples.  The  new  southern  apptes 
which  have  appeared  have  commanded  3^  «S)  4  cents  per  pound.  The 
stock  of  drieil  peaches  at  the  commencement  of  last  year  was  light. 
Ehe  crop  of  1876  was  a  slender  one,  and  the  markets  sparingly  suppUed. 
3till,  prices  dragged  the  year  through,  affected  by  the  poor  qu^ty  of 
flie  peaches  and  by  the  relatively  low  prices  of  foreign  i^ts.  Peadiea 
in  limited  quantities  were  brought  fix)m  CaUfomia  and  Utah  which  were 
GEiir  in  quality,  some  of  the  fruit  being  singularly  sweet  and  palataUe. 
rhe  average  quotation  for  the  year  was  11  ®  18  cents  per  pous^  com- 
pared with  12  cents  in  the  preceding  year,  and  8.68  cents  in  1874-^76« 

The  receipts  of  dried  fruits  for  the  year  have  be«n  146^501  bushels, 
in  comparison  with  102,329  bushels  in  tJie  preceding  year. 

Notwithstanding  the  general  business  has  labored  under  somewhat 
unfavorable  featui-es,  the  receipts  have  been  exceeded  by  only  two  years 
in  the  history  of  the  business. 

The  trade  in  Baltimore,  where  the  first  substantial  improvements  were 
made  in  the  methods  of  drying  fruit,  is  very  consideralde.  Messrs. 
Wilson,  Burns  &  Co.,  leading  merchants  in  that  city,  in  a  letter  to  the 
iepartment,  state  that  the  amount  of  fruit  received  for  the  season  d 
L877,  of  all  classes,  was  about  4,000,000  pounds,  and  came  from  the  fol- 
iowing  States,  viz: 

Pounds. 

Virginia 500,000 

fc^orth  Carolina 1,500,000 

Tennesaee 1,500,000 

aeorgia \\ 500,000 

Total 4,000,000 
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Of  this  amount,  1,500,000  pounds  of  peaches,  peeled  and  unpeeled. 
can  be  fairly  estunated,  say — 

1,000,000  pounds  unpeeledy  valned  at  5  cents $50,000 

500,000  pounds  peeled,  valued  at  7  cents 35,000 

1,500, 000  pounds  apples,  valued  at  4^  cents 67,500 

700,000  pounds  blackberries,  valued  at  6  cents 42,000 

50,000  pounds  raspberries,  valued  at  20  cents 10,000 

200,000  pounds  cherries,  valued  at  13  cents 26,000 

50,000  pounds  whortleberries,  valued  at  9  cents ..-..  4,500 

Making  total  value  of  receipts $235,000 

The  dried-firuit  product  of  North  Carolina  alone  is  valued  at  $400,000 
annually. 

As  the  producers  are  taking  more  care  of  their  fruit,  the  quality  of 
the  dried  article  has  greatly  improved  of  late  years.  The  greatest  im- 
provement has  been  noted  in  apples,  especially  so  with  sliced  apples« 
which  now  come  to  market  from  some  sections  perfectly  white,  weU 
cored,  and  thin  as  paper,  which  quality  always  brings  the  highest  prices 
and  is  used  entirely  for  domestic  purposes,  being  consumed  principally 
in  the  Upper  Lake  regions,  Canada,  and  Eustem  British  Possessions. 

The  quarter-sliced  apples,  that  is  to  say,  an  apple  cut  into  from  six 
to  eight  pieces,  well  cored  and  pared,  are  also  largely  received  in  Balti- 
more, and  is  the  only  style  of  dried  fruit  that  is  exported  to  any  extent, 
as  the  foreign  marlets  call  for  this  class  of  goods  entirely.  Very  few 
peaches  or  small  fruits  go  abroad. 

The  machine-dried  fruits  are  generally  much  brighter  and  bring  higher 
prices,  and  for  these  reasons  do  not  come  in  competition  with  the  sun 
or  kiln  dried  fruits.  It  is  claimed  by  the  owners  of  the  patent  driers 
that  the  fruit  contains  more  of  the  saccharine  matter;  but  properly  sun 
or  kiln  dried  fruit,  in  the  opinion  of  dealers,  is  as  good  and  contains  as 
much  of  the  original  value  of  the  fruit  as  the  machine-dried  fruit  pos- 
sesses. 

The  prices  for  1877  were  lower,  in  comparison,  than  in  former  years, 
from  the  fact  that  there  were  two  large  crops,  especially  of  apples,  and 
not  all  being  consumed,  the  surplus  was  preserved  in  coolmg-houaes 
and  carried  over  to  1877,  and  came  in  direct  competition  with  the  new 
crop.  This  had  a  tendency  to  keep  prices  low :  but  the  main  reason 
wa«  from  the  fact  that  the  duty  on  foreign  dried  miits  had  been  greatly 
reduced,  particularly  as  to  prunes,  which,  coming  in  competition  with 
the  domestic  dried  fruits,  and  having  the  preference  with  most  con- 
sumers, had  a  disastrous  effect  on  the  prices,  and  hence  the  low  figures 
obtained  on  the  domestic  fruits. 

Messrs.  T.  M.  Bartholomee  &  Co.,  of  Baltimore,  writing  to  the  depart- 
ment on  this  subject,  state  that,  in  the  year  1876,  the  shipments  of  dried 
fruits  to  Europe  were  enormous,  their  house  alone  selling  for  the  Ger- 
man market  over  two  millions  of  pounds ;  that  the  succeeding  y-ear,  on 
account  of  the  largo  crop  in  1876  and  the  market  being  overcrowded, 
the  exports  Avere  not  so  great,  but  that  there  was  a  steadily  increasing 
foreign  demand. 

The  only  authentic  information  in  regard  to  the  trade  in  Saint  Louii 
is  given  in  the  followin^;^  table : 
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Iteceipis  and  exports  for  eleven  years. 


RECEUTS. 

i 

BHIPJn?NT8. 

Yewrs. 

1i 

«  g              Tears. 

Sacks  and 
barrels. 

Years. 

Sacks  and 
barrola. 

• 

Years. 

Sacks  and 
barrels. 

1877 ri«  Mn    1   1R71 *.- 

37,598 
27,326 
34,413 
33,960 
24,023 

1877 

I 

44. 425 
45, 391 
69, 134 
58.449 
42,006 
34,550 

1871 

37, 471 
28,469 
23,307 
31, 328 

17, 583 

_ 

187C 

32,359    '  1870 

1870 

1870 

1875 

38,  (i55    '  IS09 

3875 

1869 

U\74 

37.745      1808 

1874 

1808 

1873 

37.384    i  1867 

1873 

1867 

1872 

44  K5n    ! 

1872 

1                  :                                       i 

From  the  report  of  tlie  Board  of  Trade  of  Louisville,  Ky.,  it  appears 
that  the  receipts  of  dried  finits  from  the  South  have  been  an  important 
feature  of  the  commercial  affairs  of  the  city,  and  the  business  is  con- 
stantly increasing  in  magnitude.  During  the  last  year  the  receipts  of 
apples  and  peaches  have  been  upon  a  liberal  scale,  and  prices  have 
created  demands. 

The  secretary  of  the  Chamber  of  Commerce  of  Memphis  states  that 
the  total  receipts  of  dried  fruits  in  that  market  for  the  year  1877  com- 
prised in  the  aggregate  4,448  barrels,  of  which  2,218  barrels  were  trans- 
shipped to  other  points.  The  receipts  comprised  equal  amounts  of 
apples  and  peaches,  and  were  valued  at  $44,000. 

The  report  of  the  Chamber  of  Commerce  of  the  city  of  Eichmond  gives 
the  receipts  for  the  year  1877,  as  follows : 

Pounds. 

Dried  appl*s 400,000 

Dried  peiic  lies 50,000 

Dried  blackbeiTiea t>0,000 

Dried  cheiTioa 15,000 

Dried  raapbomes 1,000 

Dried  whortleberries 2,000 

In  Detroit,  which  is  the  center  of  a  large  trade  in  canned  and  pre- 
served fi  uits,  the  trade  in  dried  fruits  is  very  active.  For  the  year  1877 
there  were  received  in  that  city  of  dried  fruits  1,028,211  pounds.  Of 
this  there  were  transshipped  to  other  i)oints  204,016  pounds. 

Philadelphia  does  a  large  trade  in  dried  fruits.  The  immense  quanti- 
ties that  are  prepared  in  Pennsylvania  and  the  neighboring  States  of 
Kew  Jersey  and  Delaware  find  a  market  in  that  city.  The  Southern 
States  on  the  line  of  the  seaboard  also  furnish  to  it  very  large  supplies. 
It  is  probably  one  of  the  most  important  distributing  points  in  the  East, 
but  in  the  absence  of  statistics  on  the  subject  wjb  are  unable  to  give  even 
an  approximate  value  of  this  trade.  The  amount  that  enters  into  con- 
sumption in  a  city  of  such  magnitude  must  be  very  great.  The  dealers 
represent  the  trade  as  prosperous  and  progressive,  and,  with  the  improve- 
ments in  the  methods  of  drying  and  the  character  of  the  fruits  thus  pre- 
pared, a  graduaUy  increasing  demand  both  at  home  and  abroad.  Large 
supplies  are  furnished  trom  this  point  to  the  Western  States  and  Terri- 
tories and  to  the  mines  of  Pennsylvania.  The  exports  to  Europe  ar 
annually  increasing,  so  that  the  foreign  trade  is  becoming  one  of  gr'' 
importance. 

The  reports  of  the  Board  of  Trade  of  rUiladelpliia,  while  repr 
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ing  the  trade  in  dried  fruits  to  be  one  of  great  value  and  importanoey 
do  not  give  any  statistics  as  to  receipts,  &c.,  and  as  no  census  of  the 
business  has  ever  been  taken,  the  main  facts  in  regard  to  the  trade, 
meager  though  they  be  in  details  and  figures,  are  derived  solely  from 
the  leading  merchaaits  who  deal  in  these  commodities. 

The  receipts  and  consumption  of  dried  fruits  in  the  city  of  New  York 
are  enormous,  but  in  the  absence  of  any  census  it  has  been  found  im- 
l)ossible  to  obtain  any  satisfactory  statistics  or  authentic  information 
regarding  the  same.  The  railroad,  steamboat,  and  canal  lines  centering 
there  enter  this  conmiodity  on  their  freight  schedules  under  the  heads 
of  "  orchard  and  garden  products,"  and  "  green  and  dried  fruits,"  and 
there  is  no  way  of  dividing  the  proportionate  quantities  to  enable  one 
to  arrive  at  the  separate  amounts. 

Leading  merchants  report  a  very  large  and  increasing  business,  and 
heavy  receipts  from  all  parts  of  the  country.  The  reports  of  the  Boards 
of  Trade,  therefore,  treat  the  subject  under  a  general  and  miscellaneous 
head,  and  do  not  afford  any  detailed  information.  A  population  of  a 
million  and  a  half  in  the  city  and  its  immediate  surroundings,  together 
with  a  floating  population  of  60,000  daily,  must  consume  a  vast  amount 
of  dried  fruits,  which  enter  so  largely  into  so  many  necessary  prepara- 
tions for  food. 

The  shipping  of  this  port  is  the  largest  in  the  United  States,  and  the 
suppUes  of  dried  and  canned  fruits  to  this  trade  alone  is  one  of  great 
quantity  and  value.  From  this  city  aU  the  neighboring  and  interior 
towns  are  supplied,  requiring  immense  stocks  to  be  constantly  provided. 
The  exports  are  very  large  and  increasing  with  the  gradually  increasing 
foreign  demand.  Custom-house  entries  have  the  same  fault  of  dealing 
with  shipments  of  dried  fruits  under  general  headings. 

Boston  has  largely  increased  the  consumption  of  both  dried  and  green 
fruits.  The  imports  of  foreign  fruits  into  that  market  are  important, 
and  the  exports  of  domestic  fruits,  dried  and  green,  are  on  the  increase. 
As  a  distributing  point,  Boston  has  yielded  the  Western  market  to  New 
York  and  Philadelphia. 

Comparative  stutement  of  exports  of  American  fruits  during  tlte  fiscal  years  cndedy  respectively, 

June  30,  1877  and  1876. 


FruiU. 


Apples,  dried,  pounds 

Apples,  jp-een,  uushels 

Other  I'm  it,  jjieen,  ripe,  or  dried 
Preserved  in  cans  or  other wiao. 


Year  ended  Juno  30, 
lfi77. 


Quantity. 


14, 318, 052 
1, 146, 929 


Value. 


$920,292 
080,112 
268, 282 
762,  344 


Year  ended  June  30, 
1876. 


Quantity. 


713,  840 
177,  298 


Value. 


$67, 915 
221,764 
210, 177 
327,422 


1877  compared  with 
1876. 


Increaae. 


$852,377 

764,348 

58,105 

434,922 
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REPORT    OF    THE    COMMISSIONER    OF   AGRICUI.TURE. 


Quantitk's  avd  values  of  impwt  entries  of  fruits  of  all  MndSf  including  nutSf  by  cotmirieSf 

during  the  fiscal  year  ended  June  30,  1877. 


Countrios. 


Tons. 


Austria . 
Belgiom 
Brazil. 


Central  American  States 

ChiU 

China 

Danish  West  Indies 

France 

French  West  Indies  and  French  Guiana  . . 

French  possessions  in  Africa 

French  possessions,  all  other 

Germany 

England • 

Scotland 

Gibraltar 

Nova  Scotia,  New  Brunswick,  &o , 

§uebec,  Ontario,  Sco 
ritish  Columbia 

British  AVest  Indies  and  British  Honduras 

British  Guiana 

British  East  Indies 

Hong-Kong 

British  possessions  in  Africa,  &.c 

British  possessions  in  Australia , 

British  possessions,  all  other 

Greece 

Hawaii 

Hayti 

Italy 

Japan 

Mexico 

Netherlands 

Dutch  West  Indies  and  Dutch  Guiana 

Dutch  East  Indies 

Peru  

Portugal 

Azore,  Madeira,  and  Cape  Verde  Islands. . 

San  Domingo 

Spain 

Cuba 

Porto  Rico , 

Spanish  Possessions  in  Africa,  &c , 

Turkey  in  Asia 

United  States  of  Colombia 

Venezuela : 

All  other  countries  in  Asia , 

All  other  countries  iu  Africa , 


Total 


44 


747 
250 


1,635 


128 


Dollars. 


159, 158  00 

43,962  00 

272  00 

65,801  00 

16, 475  00 

20, 780  00 

152  00 

521, 349  00 

3,564  00 

5,363  00 

37,330  00 

441,  502  00 

1,967.989  00 

16,922  00 

81,445  00 

1,001  00 

26,361  00 

1,403  00 

325,843  00 

0  00 

394  00 

242  00 

3,484  00 

2, 214  00 

16, 472  00 

454,209  00 

3,877  00 

257  00 

2,524,734  00 

85  00 

43,171  00 

7,502  00 

1,899  00 

123  00 

2, 298  00 

8,070  00 

772  00 

28  00 

2, 195, 055  00 

182,663  00 

23,040  00 

8,117  00 

261  00 

112,386  00 

19  00 

39,799  00 

18,027  00 


9,336,779  00 
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Acreage,  aggregate,  of  crops 266,207,268,269,270,271 

ill  Lops 276 

of  crops  in  the  different  States 259, 266, 267, 268 

Agricultural  researches,  necessity  of 12 

Alabama,  acreage,  yield,  and  value  of  crops  in 261,266,267,268,269,270 

Algarol)o  as  a  tanning  material 7 

Amber  sorghum  experiments 88 

Analyses  of  grain,  average  results. 151 

grasses,  proximate  results 184 

Analysis,  methods  of ^ 152 

Animals  and  animal  matter,  exports  of 284,291 

Apple  coleophora  {Coleophora  malivm'ella) 253 

"worm  {Carpocapsa  pomonella) 238 
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experiments  with 83 

seed  distributed ► 37 
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in  California 499 
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Carpocapsa  pomonellny  apple  worm 238 
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Dapsilia  ruiiliana,  juniper  web  worm 209,247 

Diahroiica  longicomis^  beetle  injuring  com 208 
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Dartkcsia,  sp.  bark  louse : 208 
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tree-planting  in 619 

Ireland,  agricultural  statistics 317 
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Mulberry,  diitercnt  species  of 235 
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Nasal  gleet 451 

Native  grasses,  analyses  of...« 10 
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a  substitute  for  hemp .- 561 
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conditions  of  growth 563 
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time  and  method  of  harvesting - - 563 
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live  stock  in  1878 310 
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swine  plague  in 365 
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in  the  United  States ' 312 
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Entomologist 207 

Statistician 257 
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Lupidemental 362 
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supplemental 407 
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seed  distributed 37 
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San  Joaquin  Valley,  full  crops  two  years  out  of  five  without  irrigation 479 

Saponin,  estimate  of I33 

Sauk  County,  Wisconsin,  hop  culture  in 278 

Scale  insect  {MytilcLspia  sp.) 208 
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Seed,  best  localities  for  maturing 572 

distribution  of 32 

abuses  of , 33 
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Siliceous  diatoms I43 
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North  Carolina 19 
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cocoon - 220 

<r^' 219 
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moth 221 
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Soil,  analysis  of 138 
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Sorghum,  ash  analysis  of 110 
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